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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™2) = 194 x [serum creatinine (wmol/1)]=%%*
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

ensive multifactorial groups.
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Table 3 - Primary and secondary endpomts
Protocol A : ‘
anaxy outcomes .
Unnary protem/creaumne ratm (m the fxtst mommg urine
sample) ,

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

~ 4Protpc01',8,

, of ume to first occurrence of
(1) Doubling of s serum creatinine
ic dialysis or renal transplantation
~ (3) Death o , ‘

Ser:onﬁaty outcomes
(1) GFR .
2 Cardmvascular event

(5) Urmary protem/creahmne :rat!o

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 patients included 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 a beneficial 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-I 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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SHORT REPORT

Optimal cut-off point of waist circumference for
the diagnosis of metabolic syndrome in Japanese

subjects
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ABSTRACT

Metabolic syndrome (MetS) has been redefined by a new criterion in Japan, in which waist circumference cut-off points, that is

85 c¢m for men and 90 cm for women, are used; however, objections are rising against this criterion. The present study examined
the criterion for waist circumference to predict the accurnulation of the components of MetS. In the present study, we used data for
5972 Japanese people who received annual health examinations, and 621 men (16.3%) and 51 women (2.4%) were diagnosed as
having MetS. A cut-off point as a predictor for two or more components of MetS was evaluated by the sensitivity/specificity and a
receiver operating characteristic analysis. The optimal point of waist circumference was estimated as being approximately 84 cm for
men and 80 cm for women. We therefore recommend revising the cut-off value for the criterion of MetS in women according to
our results and studies from other investigators. {J Diabetes Invest, doi: 10.1111/j.2040-1124.2010.00020.x, 2010)

KEY WORDS: Metabolic syndrome, Waist circumference, Cut-off point

INTRODUCTION

Metabolic syndrome (MetS), which is defined by muitiple risk
factors, including central obesity, high blood pressure, dyslipide-
mia, and high fasting blood glucose; and persons with MetS
have an elevated risk of developing cardiovascular disease
(CVD), which is correlated with all-cause mortality'. Because
the morbidity and mortality of CVD is rapidly increasing world-
wide?, establishing appropriate screening for MetS is essential to
prevent the initiation and progression of CVD.

To date, internationally recognized definitions of MetS have
been released, namely the criteria of the World Health Organi-
zation (WHO)?, the National Cholesterol Education Program’s
Adult Treatment Panel III (NCEP-ATP 1I)*, and the Interna-
tional Diabetes Federation (IDF)°. In Japan, a criterion for MetS
has been defined as the presence of central obesity (85 cm
for men and 90 ¢m for women) plus any two of the following
three factors; (i) dyslipidemia; (ii) high blood pressure; and
(iii) impaired fasting glucose®. In contrast, the IDF recom-
mended cut-off levels of 90 cm for men and 80 c¢m for women
for central obesity in Asian individuals®. There has been contro-
versy as to which of these cut-off points of waist circumference
is better for diagnosing central obesity in Japanese men and
women. The aim of the present article is to re-evaluate the waist
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circumference for detecting the risk factor accumulation of MetS
in Japanese subjects.

SUBJECTS AND METHODS

The total number of participants in the present study was 5972
(3811 men and 2161 women), aged 20-79 years, who received
annual health examinations at Okayama Red Cross General
Hospital with informed consent. We measured waist circumfer-
ence at the umbilical level. MetS was defined among men and
women as waist circumferences in excess of 85 cm and 90 cm®,
respectively, in addition to having two or more of the following
components: (i) dyslipidemia: triglycerides = 150 mg/dL and/or
HDL cholesterol <40 mg/dL; (ii) high blood pressure: blood
pressure = 130/85 mmHg; and (iii) impaired fasting glucose:
fasting plasma glucose > 110 mg/dL’. If an individual was
receiving drug therapy for hypertriglyceridemia, low HDL cho-
lesterol, high blood pressure or diabetes mellitus, each item was
recorded as a positive finding regardless of the data. To identify
the optimal cut-off point of waist circumference as a predictor
of the presence of at least two components comprising the
MetS, we carried out receiver operating characteristic (ROC)
analysis. The statistical software spss for Windows (version 8.0;
SPSS, Chicago, IL, USA) was used for the analysis.

RESULTS

The mean age of the study subjects was 49.9 + 10.1 years for
men and 48.6 + 9.4 years for women. Among the 5972 Japanese
subjects, 1744 men (45.8%) had a waist circumference in excess
of 85 cm and 216 women (10.0%) had a waist circumference
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Figure 1 | Receiver operating characteristic (ROC) curve of waist
circumference for detecting two or more risk factors of the metabolic
syndrome in (@) men and (b) women, O, Cut-off waist circumference
yielding the maximal sensitivity plus specificity for predicting the
presence of multiple risk factors.

exceeding 90 cm. In addition, the prevalence of MetS according
to the Japanese diagnostic criteria was 621 (16.3%) for men and
51 (2.4%) for women.

We investigated the sensitivity and specificity of waist cir-
cumference in predicting the association with two or more
metabolic risk factors; that is dyslipidemia, high blood pressure
and impaired fasting glucose. In men, the sensitivity and speci-
ficity of the waist circumference criterion, that is 85 cm, were
64.2% and 60.2%, respectively. However, in women, the sensi-
tivity and specificity of waist circumference criterion, that is
90 cm, were found to be 29.3% and 91.5%, respectively. A
cut-off point as a predictor for two or more components of
MetS was evaluated by sensitivity/specificity curves, as well as
a ROC curve. The optimal point yielding the maximal sensi-
tivity plus specificity for predicting two or more risk factors
was . estimated to be approximately 84 cm (sensitivity: 66.3%,
specificity: 59.4%) of waist circumference for men and 80 cm
(sensitivity: 69.0%, specificity: 65.4%) for women (Figure 1).
Based on these findings, 1966 men (51.6%) and 718 women
(332%) had a waist circumference exceeding 84 cm and
80 cm, respectively. In addition, 675 men (17.7%) and 119
women (5.5%) were diagnosed as having MetS by using
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84 ¢cm for men and 80 cm for women as the waist circumfer-
ence criterion.

DISCUSSION

The IDF has used a waist circumference cut-off value of 90 cm
for men and 80 c¢m for women as its diagnostic criteria of MetS
for Asians®. In contrast, the waist circumference cut-off value
for Japanese was 85 c¢m for men and 90 cm for women, which
correspond to 100 cm® of intraperitoneal visceral fat in a
cross-section at the height of the navel as shown by computed
tomography (CT) both for men and women®. To address this
controversial point, we re-evaluated the cut-off points of waist
circumference for the diagnosis of MetS using ROC analysis.
We proposed that the optimal cut-off points are 84 cm for men
and 80 cm for women for predicting the clustering of the com-
ponents of MetS. In men, the criterion of waist circumference
deduced from the present study was matched to that of the cri-
terion of MetS in Japan. However, in women, the cut-off value
of waist circumference in the present study was lower than that
of the criterion.

The first report that estimated the waist circumference cut-
off value for diagnosis of MetS in Japan was a study of 3574
employees of a telephone company and their family members
(2947 men and 627 women). It estimated the optimal cut-off
value for the intraperitoneal visceral fat area at the height of
the navel, as determined by CT, to be 100 cm® for men and
65 cm® for women. Based on these findings, the corresponding
cut-off value for waist circumference is 86 cm for men and
77 cm for women’. Hara et al. also calculated the optimal cut-
off point of waist circumference among 692 healthy subjects
(408 men and 284 women). and the value of 85 cm for men
and 78 cm for women vielded the maximal sensitivity plus
specificity for predicting the presence of multiple risk factors®.
Other studies also reported that the optimal cut-off point for
men ranges from approximately 85 to 90 cm; however, in
women it ranges from 77 to 83 cm, approximately 80 cm
overall (Table 1)°7°.

Table 1| Reports on optimal cutoff point of waist circumference for the
diagnosis of metabolic syndrome in Japan

Author No. Cut-off Cut-off point
(reference subjects point for for women
number) men (cm) (cr)
Miyawaki T et of” 3574 86 77

Hara K et af® 692 85 78
Miyatake N et al® 3185 85 80
Nishimura R et af'® 2113 85 81

Eqguchi M et al” 420 83 78
Narisawa S et al'? 12,725 87 83

Oka Ret al' 1870 89 82

Sato A et al.'? 395 87 80

Doi Y et al”® 2452 %0 80

Present study 5972 84 80

© 2010 Asian Assodiation for the Study of Diabetes and Blackwell Publishing Asia Pty Ltd



Table 2 | Reports on optimal cut-off point of waist circumference for
the diagnosis of metabolic syndrome in Asian countries

Country Ne. Cut-off Cut-off point
(reference subjects paint for for women
number) men (cm) (cm)
Singapore'© 4723 90 80

India'’ 640 90 80

Korea'® 6561 85 80

China'® 1140 90 85

Korea®® 31,076 83 76

Korea®' 4677 84-86 78-80

The cut-off points of waist circumference for MetS suggested
by the NCEP-ATP III (102 cm for men and 88 cm for women)
are accepted in Western countries and there are no studies that
consider whether the optimal cut-off value should be revised. In
contrast, several studies that were carried out in Asian countries
show that the cut-off values should be lower than those of the
NCEP-ATP TII (Table 2)¥%, Although the cut-off values are
defined by the IDF for Asjan populations as 90 c¢m for men and
80 cm for women, several studies from Korea'®***! and China'’
suggest that the optimal cut-off points are different from those of
the IDF. Taking these findings together with those of the studies
from Japan (Table 1) and Asian countries (Table 2), ethnic dif-
ferences are likely to exist between populations across Asia, and
the criteria for defining MetS in Japan needs to be revised.

The present study has potential limitations. First, the subjects
enrolled in our study chose to undergo annual health examina-
tions; they were therefore more health-conscious than average,
which might have caused some bias in the current study. Second,
the cross-sectional study design makes it difficult to infer causality
between waist circumference and metabolic risk factors. Finally, it
is still controversial whether or not the waist circumference
cut-off values of MetS are significant predictors of cardiovascular
events. McNeil et al. assessed the association between MetS, using
the NCEP 1II definition, and CVD with an 11-year follow-up
period, and they reported that waist circumference is not a signifi-
cant predictor for CVD?. Therefore, our findings are not fully
applicable to clinical and public health practice settings. Further
studies are needed to prospectively relate the accumulation of
visceral fat to the presence of risk factors of CVD.

In conclusion, although follow-up studies are required to
prove the feasibility of the definition of MetS to predict the
development of CVD, the cut-off value of waist circumfer-
ence as a criterion for MetS in Japan should be 80 cm for
women based on the present results and a review of the
literature.
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Abstract

Background The continuous increase in the number of
people requiring dialysis is a major clinical and socioeco-
nomical issue in Japan and other countries. This study was
designed to encourage chronic kidney disease (CKD)
patients to consult a physician, enhance cooperation
between nephrologists and general practices, and prevent
the progression of kidney disease.

K. Yamagata (D<)

Department of Nephrology, Institute of Clinical Medicine,
Graduate School of Comprehensive Human Sciences,
University of Tsukuba, 1-1-1, Ten-oudai, Tsukuba,
Ibaraki 305-8575, Japan

e-mail: k-yamaga@md.tsukuba.ac.jp

H. Makino

Department of Medicine and Clinical Science,
Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan

T. Akizawa
Division of Nephrology, Department of Medicine,
Showa University School of Medicine, Tokyo, Japan

K. Iseki
Dialysis Unit, University Hospital of The Ryukyus,
Okinawa, Japan

S. Itoh
Division of Nephrology, Endocrinology and Vascular Medicine,
Tohoku University Graduate School of Medicine, Miyagi, Japan

K. Kimura
Department of Nephrology and Hypertension, St. Marianna
University School of Medicine, Kanagawa, Japan

D. Koya

Division of Endocrinology and Metabolism, Kanazawa Medical
University, Ishikawa, Japan

@ Springer

Methods Subjects comprise CKD patients aged between
40 and 74 years consulting a general physician, and
patients in CKD stage 3 with proteinuria and diabetes or
hypertension. This trial is a stratified open cluster-
randomized study with two intervention groups: group
A (weak intervention) and group B (strong intervention).
We have recruited 49 local medical associations (clusters)
in 15 different prefectures, which were classified into four
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regions (strata) based on the level of increase rate of
dialysis patients. The patients in group A clusters were
instructed initially to undergo treatment in accordance with
the current CKD treatment guide, whereas patients in
group B clusters were not only instructed in the same
fashion but also received support from an information
technology (IT)-based system designed to help achieve the
goals of CKD treatment, consultation support centers, and
consultations by dietitians visiting the local general prac-
tice offices. We assessed the rates of continued consulta-
tion, collaboration between general practitioners and
nephrologists, and progression of CKD (as expressed by
CKD stage).

Conclusion Through this study, filling the evidence-
practice gap by facilitating effective communication and
supporting general physicians and nephrologists, we will
establish a CKD care system and decrease the number of
advanced-stage CKD patients.

Keywords Chronic kidney disease -
Evidence-practice gap - Cluster-randomized study -
Educational intervention - Cooperation between
nephrologists and general physicians

Introduction

The number of dialysis patients is continually increasing,
with consequent rises in medical costs for the treatment of
end-stage kidney disease (ESKD) patients becoming a so-
cioeconomical concern worldwide. In fact, there are
2,153.2 dialysis patients per million of population in Japan
[1]. Chronic dialysis treatment not only reduces the quality
of life (QOL) of patients [2, 3] but also places considerable
financial strain on society, with annual medical costs of
five to six million yen per dialysis patient, or total expenses
of one trillion yen. Moreover, it is estimated that there are
more than ten million chronic kidney disease (CKD)
patients in Japan [4]. Previous studies suggested that CKD
is one of the most important risk factors for cardiovascular
disease, among known risk factors of diabetes, hyperten-
sion, hyperlipidemia, obesity, smoking, and lifestyle-rela-
ted disease [5-8]. Therefore, early detection and control of
CKD are also important in terms of preventing cardiovas-
cular complications and deaths.

The definition of CKD first appeared in the Kidney
Disease Outcome Quality Initiative (KDOQI) Guidelines
issued by the National Kidney Foundation (NKF) in 2002
[9], and was revised by Kidney Disease: Improving Global
Outcomes (KDIGO) in 2005 [10]. Since then, the definition
of CKD and renal function assessment methods are being
accepted worldwide. CKD is defined as kidney damage or
glomerular filtration rate (GFR) <60 ml/min/1.73 m? for

3 months or more, irrespective of cause. The concept of
CKD comprehensively addresses a wide range of kidney
patients, including ESKD and transplant patients. It is
important to establish appropriate, consistent, and specific
treatment and prevention-based care systems according to
the progression of kidney disease. The Ministry of Health,
Labor, and Welfare organized a study group to design
strategic outcome studies and discuss the following
research subjects: prevention of diabetes, prevention of
suicide and depression (2005), cancer prevention, and
AIDS/HIV prevention (2006), which have been started.
Following these studies, a strategic study to improve the
progression of CKD was planned based on these social
and scientific demands to reduce new patients with initia-
tion of renal replacement therapy due to ESKD, termed
the Frontier of Renal Outcome Modifications in Japan
(FROM-J).

Diabetic nephropathy, nephrosclerosis due to hyperten-
sion, and chronic glomerulonephritis are three major pri-
mary renal diseases in ESKD, not only in Japan but also in
Western countries [1]. In Japan, the proportion of new
ESKD patients due to chronic glomerulonephritis has
recently been decreasing, while that of diabetic nephropa-
thy is rapidly increasing. If this trend continues, in 5 years,
patients undergoing dialysis due to diabetic nephropathy
will account for 50.82% of the total whereas those with
chronic glomerulonephritis will account for 19.54%. In
other words, the primary renal disease in half of dialysis
patients will be diabetic nephropathy, and the number of
dialysis patients with chronic glomerulonephritis will
decrease by 17%. The decreasing trend in chronic glo-
merulonephritis is due to annual urinalysis screening pro-
grams established by the Japanese government [11]. Also,
more attention should be paid to preventing deterioration of
renal function in patients with diabetic nephropathy and
nephrosclerosis.

Although diabetic nephropathy is the primary underly-
ing disease in dialysis patients in many developed coun-
tries, it has been showing a decreasing trend in some
regions and countries, including Denmark. In Denmark,
after a steady increase from 52 in 1990 to 183 in 2002, the
number of dialysis patients with diabetic nephropathy
decreased by 15%, to 155-156 patients per million people
[12]. This indicates that aggressive management of both
blood pressure and glucose, administration of renin
angiotensin system (RAS) inhibitors, and advice on life-
style can reduce ESKD with diabetic nephropathy by more
than 15%. According to the 2002 diabetes survey con-
ducted by the Ministry of Health, Labor, and Welfare of
Japan, only 33.3% of patients in Japan had controlled their
HbAlc to less than 6.5%, and these interventions are
expected to achieve marked effects. Furthermore, although
50.2% of males and 38.3% of females aged 40 years or
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older in Ibaraki Prefecture showed hypertension, only
41.9% and 49.2% of them, respectively, were receiving
antihypertensive treatment [13], and blood pressure was
not adequately controlled in about 50% of those who were
receiving treatment [14]. Appropriate interventions are
assumed to bring about noticeable effects in Japan, in
which RAS inhibitors have not been used effectively as
antihypertensive therapy, although a slight increase has
occurred in recent years [15].

Recently, the CKD Clinical Practice Guide for future
treatment methods was developed by the Japanese Society
of Nephrology [16], describing the treatment target for
every CKD stage. Although all items of the treatment
method were supported by clinical evidence, there were no
prospective studies showing the effect of practices such as
the CKD Clinical Practice Guide targets on renal and
cardiovascular outcomes in sufficient number of CKD
patients.

In this strategic CKD study, a prospective stratified
cluster-randomized trial to examine the effectiveness of a
care system designed to prevent progression of CKD
through collaboration between nephrologists and general
physicians was selected. One of the goals of the study is a
15% reduction in the estimated number of new dialysis
patients in 5 years by increasing the rates of compliance
with the CKD Clinical Practice Guide. The study also aims
to encourage CKD patients to see their family physician,
consult a nephrologist, and receive nutritional and lifestyle
advice, while discussing health care measures to reduce the
number of new dialysis patients.

Distribution of the clusters

Increasing rates of dialysis patients in Japan
[] Lowest Increasing Rate

B Highest Increasing Rate

Second region

| 13 local medical associations

| 10 local medical associations

ot
o

First region

LlO local medical associations J

Hypotheses of study

The study hypothesis encompasses the following four core
issues:

1. Clinical practice in accordance with the Japanese CKD
Clinical Practice Guide will improve the prognosis of
CKD patients and reduce the speed of renal function
deterioration.

2. Education-based interventions for CKD patients by
registered dietitians and other co-medicals will help
achieve strict CKD treatment goals in accordance with
the Japanese CKD Clinical Practice Guide.

3. Collaboration concerning clinical practices among
general physicians, nephrologists, and co-medicals
will reduce the gap between clinical practice and
evidence-based care measures, and improve the rate of
continued consultation and prognosis in CKD patients.

4. These active interventions to improve CKD treatment
will achieve the desired effects in terms of medico-
economics.

Subjects and methods
Study organization and duration
Since the increase in the rate of dialysis patients varies

from region to region in Japan [17], we divided the country
into four regions (Fig. 1) as strata, so that they would

ik

Third region

16 local medical associations l

Fig. 1 Distribution of the clusters. We have recruited 49 local medical associations (clusters) in 15 different prefectures, which were classified
into four regions (strata) based on the level of increase in the rate of dialysis patients [17]
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include at least one managing facility and two or more
clusters. The primary intervention study duration is from
October 2008 to March 2012.

Rationale for setting the number of patients

This project aims to examine whether or not intervention
can reduce the incidence of dialysis patients by 15% over
the next 5 years. Regarding the calculation, we estimated
the annual decrease in GFR as 0.59 ml/min/year (standard
deviation (SD) 0.04 ml/min/year), based on changes in renal
function among healthy Japanese people who underwent
health checkups [17, 18] and the rate of renal deterioration
in patients in CKD stage 3 with diabetes or hypertension
[mean serum creatinine = 1.69 mg/dl (SD = 0.57 mg/dl),
annual decrease rate = 5.93 ml/min/year (SD 4.321 ml/
min/year), n = 569] [18, 19]. The required study size was
calculated as 2,038 when the unknown intracluster corre-
lation coefficient was assumed to be 0.5. We determined
the required number as 2,264 for groups A and B, assum-
ing that 10% would withdraw. We applied the simple
number of 2,500 (1,250 for each group) as the target
number of patients to perform this study.

Eligible patients

Each registered general physician obtained written informed
consent for the study from eligible patients. They were for-
merly registered after the data center verified their eligibility.
Inclusion criterion were: (1) age between 40 and 74 years;
(2) in CKD stage I, 2, 4, or 5; (3) in CKD stage 3 with
proteinuria (ratio of urinary protein/urinary creatinine >0.3,
or proteinuria >1+) and diabetes or hypertension.

Dialysis patients and those who did not consent were
excluded from this study.

Assignment and randomization

This trial is a stratified open cluster-randomized study with
two intervention groups: group A (weak intervention) and
group B (strong intervention). We have recruited 49 local
medical associations (clusters) in 15 different prefectures,
which were classified into four regions (strata) based on the
level of increase in the rate of dialysis patients (Fig. I).
Each local medical association recruited 10-58 general
physicians by whom patients in this study has been treated.
Local medical associations are randomized when the
enrolment period is completed.

Intervention methods

Patients in group A clusters are instructed initially to
undergo treatment in accordance with the current CKD

treatment guide only, whereas patients in group B clusters
are not only instructed in the same fashion but also receive
consultations by dietitians visiting the local general prac-
tice offices. In addition, the data center closely monitors the
treatment status and provides the group B general practice
office with comments on the data.

Goals for the treatment of chronic kidney disease
(groups A and B)

Participants in the study, or patients, will receive treatment
according to the CKD Clinical Practice Guide [16].
Table | shows a summary of targets for CKD treatment
applied to all patients. In patients with CKD, lifestyle
modifications to avoid obesity and stop smoking are nec-
essary. Strict blood pressure control (less than 130/
80 mmHg), strict blood sugar control (HbAlc <6.5%),
and low-density lipoprotein (LDL)-cholesterol control
(LDL-C <120 mg/dl) are shown as targets for CKD
treatment. The standards for referral from general physi-
cians to nephrologists are as follows: (1) ratio of urinary
protein/urinary creatinine >0.5, or proteinuria >1+; (2)
estimated GFR (eGFR) <50 ml/min/1.73 m?; (3) both
proteinuria and hematuria positive (>1+4); and (4) when
family physicians judge that patients should consult a
nephrologist. Estimated GFRs in this study are calculated
using the following formula:

eGFR(ml/ min /1.73 m*) = 194 x Age "’

- IA()‘)4(

x Cre x0.739 in the case of women).

Monitoring of treatment status by the data center
(only group B)

The data center closely monitors the treatment status and
provides the group B general practice office with com-
ments on the data. In addition, the data center will provide
information on the patients scheduled to visit the office,
examinations, and treatment that patients should undergo
on their next visit, patients who did not visit hospitals as
scheduled, those who are going to receive lifestyle/dietary
advice, and those who meet the conditions for referral to
nephrologists. The center also monitors patients and their
schedules: the next consultation date, required examina-
tions, details of treatment and care provided, and advice on
lifestyle and nutrition. The centers will contact patients by
mail, telephone, or email a week before the consultation
day and encourage those who have not consulted a physi-
cian for over 2 months to receive care, trying to prevent
their withdrawal from treatment. To facilitate referrals to
nephrologists, the centers send a list of patients who meet
the criteria for referral to the physicians and clinical
research coordinators (CRCs).
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BMI <25 kg/m’

LDL-C <120 mg/dl

¢ HbAlc <6.5%

<130/80 mmHg

Sodium chloride <6 g/day for hypertensives

Smoking cessation
BMI <25 kg/m’

Stage 2

Hb 10-12 g/dI

LDL-C <120 mg/dl

HbAlc <6.5%

<130/80 mmHg

Sodium chloride <6 g/day for hypertensives

DPI: 0.6-0.8 g/kg/day

Smoking cessation
BMI <25 kg/m’

Stage 3

Hb 10-12 g/d]

LDL-C <120 mg/dl

HbAlc <6.5%

<130/80 mmHg

Sodium chloride <6 g/day for hypertensives

DPI: 0.6-0.8 g/kg/day

Potassium restriction

Smoking cessation
BMI <25 kg/m?

Stage 4

LDL-C <120 mg/d] Hb 10-12 g/dl

HbAlc <6.5%

<130/80 mmHg

Sodium chloride <6 g/day for hypertensives

DPI: 0.6-0.8 g/kg/day

Smoking cessation
BMI <25 kg/m?

Stage 5

Potassium restriction

<125/75 mmHg

Others

If proteinuria >1 g/day

BMI body mass index. DPI dietary protein intake

Nutrition and lifestvle improvement (only group B)

Registered dietitians provide support according to the
instructions and advice from family physicians. They help
patients achieve their CKD treatment goals, explaining to
patients about examination results, achievements in CKD
care, and their implications. Registered dietitians receive
training so that they will be able to provide integrated and
consistent advice.

Data collection

At each consultation, physicians will measure patients’
blood pressure, and check their blood pressure conditions
at home. Examinations or surveys will be performed every
6 months regarding body weight, abdominal circumfer-
ence, smoking status, fasting serum creatinine, blood urea
nitrogen (BUN), potassium, hemoglobin (Hb), high-density
lipoprotein cholesterol (HDL-C), total cholesterol (TC),
triglyceride (TG), uric acid, total protein, albumin, fasting
blood glucose, HbAlc (only in the case of diabetes), uri-
nary creatinine levels, amount of urinary proteins, eGFR,
number of patients referred by nephrologists, number of
new dialysis patients, and incidence of cardiovascular
events.

Parameters for assessment

Primary parameters for assessment are: (1) the rate of
continuous clinic visits of CKD patients, (2) the proportion
of patients under cotreatment between general physicians
and nephrologists, and (3) annual changes in CKD stage.

Secondary parameters are: (1) the proportion of adher-
ence to the complete CKD treatment guide, (2) the rate of
achievement of blood pressure goals, (3) the number of
subjects with 50% reduction in urinary protein, (4) the
number of subjects with a doubling of serum creatinine or
50% reduction in eGFR, (5) yearly changes in the number
of patients starting renal replacement therapy, and (6) the
incidence of cardiovascular events.

Statistical analysis

Statistical analyses will be performed using an intent-to-
treat approach. Differences in primary endpoints between
intervention groups are described by their 95% confidence
intervals. The declining velocity of ¢GFR is tested by
analysis of variance, using the efficacy of interventions as
fixed effects and cluster effects as random effects. We
employ a generalized linear model with age, gender, com-
plications, and previous GFR as covariates where appro-
priate. The significance level on both sides in hypothesis
testing is set at 0.05.
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For secondary endpoints, we will use analysis of vari-
ance with a generalized linear model.

Ethical considerations

This study is being conducted in accordance with the
Ethical Guidelines for Clinical Studies (revised on
December 28, 2004, of the Ministry of Health, Labor, and
Welfare) and the Ethical Guidelines for Epidemiological
Studies (revised on August 16, 2007, of the Ministries of
Education, Culture, Sports, Science, and Technology/
Health, Labor, and Welfare). All medical professionals
involved in this study must comply with these ethical
standards. This study is a Central Institutional Review
Board (Central IRB) program, and the Committee on
Ethics in Strategic Research of the Kidney Foundation,
Japan, will examine and approve implementation plans and
their revision.

Discussion

The purpose of this study is to enhance cooperation
between nephrologists and general physicians, improve
lifestyle and dietary advice provided by registered dieti-
tians at general physicians’ offices, and offer measures to
control blood pressure and other critical parameters in
practice, thereby filling the evidence-practice gap, which
will slow the progression of kidney disease.

Recently, the concept of chronic kidney disease has
been announced not only in Japan, but also throughout the
world [9, 10]. There are more than ten million CKD
patients in Japan [4], and so CKD is regarded as a public
health problem.

CKD guidelines for general physicians or patients have
been published in European countries [9, 20-22]. The USA
is also preparing similar measures for CKD [23, 24]. In
Japan, annual urinalysis for early detection of renal disease
started in the 1970s [11, 25], and a serum creatinine test
was included in health examinations as early as 1989 to
detect kidney failure among adults aged 40 years or older
[26]. However, the number of dialysis patients is increasing
by approximately 4% each year. It is necessary to imple-
ment more appropriate measures to reduce the rate of new
dialysis patients in Japan as soon as possible.

In 2007, the Japanese Society of Nephrology established
the CKD Clinical Practice Guide to help family physicians
provide care for CKD patients. The guide suggests that
lifestyle and dietary advice on obesity prevention [27],
smoking cessation [28], and a sodium-restricted diet, and
treatment for metabolic disorders [29, 30], hypertension
[31], and hyperlipidemia [32] are effective to prevent
progression of CKD. However, most people are not making

sufficient efforts to manage their own health condition [13].
It is necessary to show the effect on the progression of
CKD of treatment as part of the Clinical Practice Guide.
Our challenge is to obtain sufficient evidence regarding the
efficacy of filling the evidence-practice gap in preventing
deterioration of renal function among Japanese patients.

We set the following conditions for patient eligibility in
this study: CKD patients aged between 40 and 74 years;
patients in CKD stage 1, 2, 4 or 5; and patients in CKD
stage 3 with a high level of urinary protein and diabetes or
hypertension. Proteinuria is known as the strongest pre-
dictor of decreasing renal function [13, 33], and the
aggressive management of blood pressure and glucose [29,
31] and administration of RAS inhibitors [34-36] prevent
the deterioration of renal function. The reason for the
condition regarding urinary proteins in stage 3 patients is
that we need to register patients showing significant dete-
rioration in renal function [37].

Regarding lifestyle and dietary advice, we have pre-
pared a list of instructions and advice for individual
patients on a priority basis, so that registered dietitians can
design a guidance schedule based on the priority list and
provide consistent advice. In this study, we focus on pre-
venting progression of CKD in the early stage by giving
priority to Japanese CKD practice guide goals. We are
preparing a long-term guidance method covering a wide
range of health management items while seeking ways to
reduce the evidence-practice gap as much as possible.

We predict significant positive effects in intervention
group B (increased collaboration in clinical practice) in
terms of increases in the rate of continued consultation and
collaboration between nephrologists and other physicians,
and reduced CKD stage progression as a result of
instructions and advice from registered dietitians, com-
pared with intervention group A. This study was designed
to examine the effectiveness of a support system for col-
laborative CKD diagnosis and treatment by conducting a
cluster-randomized controlled trial. We expect that this
study will help improve clinical practices for CKD patients
and provide high-quality clinical findings of global stan-
dard. Although the number of CKD patients in Japan is
estimated to be more than ten million, there are only 3,000
nephrologists. If effective collaboration is established
among nephrologists in CKD care, it will have a significant
positive impact on renal care systems. In the area of renal
care, few large-scale intervention studies have been per-
formed on kidney care systems, except those aimed to
assess the efficacy of drug interventions. Little progress has
been made in the development of infrastructure for clinical
studies and research environments in Japan. This study is
expected not only to help develop the infrastructure
required for clinical renal studies but also to generate
valuable findings.
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Progress of the study

Prior to the study, we selected 15 management facilities
and 49 local medical associations, registered 491 family
physicians (between April and June 2008), and registered
2,494 study participants on a provisional basis (between
April and October 15, 2008), 2,413 of whom were ran-
domly divided into intervention groups A (1,211) and B
(1,202) in units of medical associations (or clusters) in
September 2008. We started the intervention study on
October 20, 2008.
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Hypertension and Aspirin

Aspirin Is Beneficial in Hypertensive Patients

With Chronic Kidney Disease

A Post-Hoc Subgroup Analysis of a Randomized Controlled Trial
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The purpose of this study was to determine the benefit and risk associated with antiplatelet therapy in the

Cardiovascular and possibly bleeding risks are elevated in patients with CKD. The balance of benefit and harm

The HOT (Hypertension Optimal Treatment) study randomly assigned participants with diastolic hypertension to

aspirin (75 mg) or placebo. Study treatment effects were calculated using univariate proportional hazards re-
gression models stratified by baseline estimated glomerular filtration rate (eGFR) with trends tested by adding
interaction terms. End points included major cardiovascular events, total mortality, and major bleeding.

The study included 18,597 participants treated for 3.8 years. Baseline eGFR was <60 ml/min/1.73 m? in 3,619

participants. Major cardiovascular events were reduced by 9% (95% confidence interval [Cl]: —9% to 24%), 15%
(95% Cl: —17% to 39%), and 66% (95% Cl: 33% to 83%) for patients with baseline eGFR of =60, 45 to 59, and
<45 ml/min/1.73 m?, respectively (p trend = 0.03). Total mortality was reduced by 0% (95% CI: —20% to
17%), 11% (95% Cl: —31% to 40%), and 49% (95% Cl: 6% to 73%), respectively (p trend = 0.04). Major bleed-
ing events were nonsignificantly greater with lower eGFR (hazard ratio [HR]: 1.52 [95% CI: 1.11 to 2.08], HR:
1.70 [95% CI: 0.74 to 3.88], and HR: 2.81 [95% CI: 0.92 to 8.84], respectively; p trend = 0.30). Among every
1,000 persons with eGFR <45 ml/min/1.73 m? treated for 3.8 years, 76 major cardiovascular events and 54

Objectives
chronic kidney disease (CKD) population.
Background
associated with antiplatelet therapy remains uncertain.
Methods
Results
all-cause deaths will be prevented while 27 excess major bleeds will occur.
Conclusions

Aspirin therapy produces greater absolute reduction in major cardiovascular events and mortality in hypertensive

patients with CKD than with normal kidney function. An increased risk of major bleeding appears to be out-

weighed by the substantial benefits.
Cardiology Foundation

Chronic kidney disease (CKD) is common in the general
community. Population-based studies have shown that 10%
to 15% of the adult population has CKD (1-3), and this
proportion is increasing (4). Most people with CKD have
relatively mild disease and are unlikely to ever require
dialysis or a kidney transplant; however, even early CKD
confers an increased risk of cardiovascular events and death
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(5-11). Recent work has demonstrated that lipid lowering
(12) and blood pressure lowering (13,14) are both effective
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in reducing the risk of cardiovascular events in people with

early CKD; however, less is known about the balance of risks
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and benefits associated with other potential preventative
therapies.

In trials of secondary prevention of cardiovascular disease,
treatment with aspirin clearly delivers a net benefit of harm
reduction over harm caused. The Antithrombotic Trialists’
Collaborative Group meta-analysis of individual participant
data confirmed that aspirin reduces the yearly risk of major
cardiovascular outcomes (strokes and coronary events) by about
15 events per 1,000 patient-years (15). However, the same
analysis demonstrated that, overall, among participants with no
history of previous cardiovascular events (primary prevention),
the absolute benefit of aspirin in preventing 0.6 events per
1,000 patient-years is comparable to the number of major
gastrointestinal and extracranial bleeds caused (0.3 events per
1,000 patient-years). Analyses of the effect of aspirin in a
number of defined subgroups failed to identify a primary
prevention patient group that benefited from aspirin.

Patients with CKD have high cardiovascular risk; there-
fore, the absolute benefits of aspirin might be greater for
them than for people with normal kidney function. How-
ever, patients with CKD have abnormal platelet function,
leaving them at potentially increased hemorrhagic risk when
treated with anticoagulants, including antiplatelet agents
(16). Substantial uncertainty persists regarding the balance
between the risks and benefits associated with antiplatelet
agents for patients with CKD. Consistent with this uncer-
tainty, patients with CKD (17) and end-stage kidney
disease (18) have been shown to be less likely to be
prescribed aspirin after an acute myocardial infarction.

The HOT (Hypertension Optimal Treatment) trial, one
of the largest individual primary prevention trials, randomly
allocated 18,790 participants 50 to 80 years of age with
elevated diastolic blood pressure to aspirin or matching
placebo for an average of 3.8 years (19). It was a primary
prevention study with <2% of participants having a prior
history of myocardial infarction. In the HOT study overall,
a significant 15% reduction in major cardiovascular events
(1.6 events per 1,000 patient-years) was observed, but this
needs to be weighed against a significant 80% increase in the
risk of major nonfatal bleeding (1.4 events per 1,000
patient-years). Analyses demonstrated there was no inter-
action between the blood pressure—lowering effect and
aspirin effects (19,20). Subsequent analyses of the HOT
study population used serum creatinine thresholds to ex-
plore how impairment of renal function influences the effect
of aspirin (5,6). A trend to increased benefit from aspirin
was demonstrated for patients with an elevated serum
creatinine. However, the balance of benefits and harms
associated with aspirin usage in CKD have not been
previously reported, nor has the level of renal function below
which benefits may overcome harms been established.

Since these subgroup analyses, estimated glomerular fil-
tration rate (¢GFR) using the Modification of Diet in Renal
Disease equation (21) has become standard in the staging of
CKD (22). This analysis, therefore, investigates whether the
balance of benefits and harms of aspirin therapy in HOT
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Abbreviations
and Acronyms

Cl = confidence interval

study participants is influenced by
kidney function evaluated contin-
uously and categorically by CKD
stage based on eGFR levels.

CKD = chronic kidney
disease

Methods

Participants and HOT trial
design. The HOT study design
has been described in detail else-
where (19,23). In brief, 18,790
participants age 50 to 80 years
(mean 61.3 years) from 26 coun-
tries in Europe, North and South America, and Asia, and
with a diastolic blood pressure between 100 and 115 mm
Hg, were randomly assigned to 2 interventions in a factorial
design: aspirin 75 mg daily (n = 9,399) or matching placebo
(n = 9,391), and 1 of 3 diastolic blood pressure targets
(=90, =85, or =80 mm Hg). The blood pressure targets
were randomly assigned in an open-label fashion. There was
no exclusion on the basis of renal function. The conduct of
the study was overseen by a steering committee and ap-
proved by national and local ethics committees and regula-
tory bodies at all participating centers. An independent
safety committee regularly reviewed safety data. All patients
provided written informed consent.

The current analysis included 18,597 participants as-

signed to aspirin or placebo for whom baseline serum
creatinine values were available. Analyses of the change in
renal function were performed on participants for whom
serum creatinine values were also available at study end.
Glomerular filtration rate was estimated using the 4-variable
Modification of Diet in Renal Disease equation (21) and
categorized using Kidney Disease Outcomes Quality Initia-
tive (KDOQI) stages (24).
End points. The primary end point of this study was a
composite of major cardiovascular events consisting of
myocardial infarction, stroke, and death due to cardiovas-
cular disease. Secondary end points included myocardial
infarction (nonfatal myocardial infarction and death due to
coronary heart disease [including sudden death]), stroke
(fatal and nonfatal stroke), cardiovascular mortality, total
mortality, death due to kidney failure, and change in eGFR.
Cardiovascular and mortality events were reviewed and
validated by an independent clinical event committee. Sec-
ondary end points also included investigator-reported major
hemorrhage (fatal, life-threatening, disabling, or requiring
hospital admission) and minor hemorrhage (all other re-
ported bleeding events). The first event of each relevant
outcome type was included for analysis.

Participants were recruited from October 1992 until
April 1994, with follow-up concluding in August 1997,
resulting in an average follow-up period of 3.8 years (range
3.3 to 4.9 years) (19).

Statistical methods. The risk estimates for each outcome
associated with eGFR at baseline were estimated using a

eGFR = estimated
glomerular filtration rate

HR = hazard ratio

KDOGQGI! = Kidney Disease
Outcomes Quality Initiative
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Cox proportional hazards regression model after adjusting
for potentially confounding baseline covariates including
age, sex, systolic blood pressure, history of diabetes mellitus,
history of cardiovascular disease, total cholesterol, body
mass index, and smoking. The variances of each risk
estimate were calculated using the floating absolute risk
method (25,26). The regression lines for the risk estimates
according to eGFR at baseline were fitted using linear
regression analysis with inverse variance weighting (27).

The effect of randomization to aspirin was assessed
according to baseline eGFR categories of =60, 45 to 59
(KDOQI CKD stage 3a), and <45 ml/min/1.73 m?
(KDOQI stage 3b, 4, and 5). The hazard ratio (HR) and
95% confidence interval (CI) associated with active treat-
ment for each end point was estimated using a univariate
Cox proportional hazards regression model stratified by
eGFR levels at baseline. The presence of heterogeneity in
the treatment effect across eGFR categories was assessed by
adding an interaction term to the relevant Cox model.

To assess whether there was any threshold level of eGFR,
below which the effect of treatment changed, the risk
estimate was investigated by fitting univariate Cox propor-
tional hazards model below an eGFR threshold, which was

progressively changed using 3 ml/min/1.73 m? increments.

JACC Vol. 56, No. 12, 2010
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The absolute effect of randomization to aspirin was
calculated as the number of people in whom events were
prevented or caused per 1,000 patients treated for 3.8 years
for the overall study population and for categories of kidney
function.

Results

The study population, consisting of 18,597 of 18,790
(99.0%) randomized patients with serum creatinine data
available, had a median eGFR of 73 ml/min/1.73 m’
(interquartile range 63 to 84 ml/min/1.73 m?). Of these,
14,978 (80.5%) had an eGFR =60 ml/min/1.73 m?, 3,083
(16.6%) had an eGFR of 45 to 59 ml/min/1.73 m?, and 536
(2.9%) an eGFR of <45 ml/min/1.73 m? (Table 1). Only 9
patients (0.05%) had an eGFR of <15 ml/min/1.73 m>.
A total of 671 people experienced at least 1 major
cardiovascular event. Strokes were experienced by 289 par-
ticipants, and myocardial infarctions were experienced by
349. There were 582 deaths from any cause, including 268
deaths from cardiovascular causes and 8 from renal failure
(3 in the aspirin group and 5 in the placebo group). There
were 15 fatal bleeding events (7 in the aspirin group and 8

iR EE Baseline Characteristics of Participants According to eGFR Categories and Aspirin Randomization

eGFR (ml/min/1.73 m?)

=60 45-59 <45
Aspirin Placebo Aspirin Placebo Aspirin Placebo
Overall (n = 7,517) (n = 7,461) (n = 1,527) (n = 1,556) (n = 264) (n = 272)

eGFR, mi/min/1.73 m? 77 (69-88) 77 (69-89) 55 (52-58) 55 (52-58) 40 (34-43) 39(32-43)
Serum creatinine, pmol/I 81 (71-93) 81 (71-93) 99 (92-115) 100 (93-115) 142 (121-174) 150 (121-177)
Characteristics at baseline

Age, yrs 60.6 = 7.2 60.6 = 7.2 65.0 = 7.5 649 =75 66.1 = 8.2 66.1 =79

Female 3,185 (42) 3,197 (43) 1,036 (68) 1,026 (66) 169 (64) 175 (64)

Systolic BP, mm Hg 169 = 14 169 = 14 174+ 15 171+ 14 173 £ 16 17316

Diastolic BP, mm Hg 105+ 3 105 =3 105+ 3 105 + 3 105 + 3 105 + 3
Total cholesterol, mmol/I 6.0+11 6.0+11 6.2 +1.2 6.2+12 6.2 +13 61+11
Body mass index, kg/m? 284 + 4.6 284 46 284 = 4.7 28.6 - 49 285+ 5.3 28.6 = 4.9
Diabetes mellitus 578 (8) 600 (8) 138 (9) 110 (7) 31(12) 31(11)
Previous myocardial infarction 109 (1) 103 (1) 28 (2) 27 (2) 6(2) 9(3)
Previous other coronary heart disease 425 (6) 424 (6) 109 (7) 113 (7) 18 (7) 18 (7)
Previous stroke 78 (1) 72(1) 24(2) 31(2) 92(3) 6(2)
Current smokers 1,274 (17) 1,282 (17) 160 (10) 168 (11) 39 (15) 30 (11)
History of ACE inhibitor use 1,442 (19) 1,546 (21) 318(21) 364 (23) 80 (30) 56 (21)
History of beta-blocker use 1,122 (15) 1,114 (15) 247 (16) 222 (14) 40 (15) 41 (15)
History of calcium-channel blocker use 1,637 (22) 1,587 (21) 394 (26) 373 (24) 81(31) 81(30)
History of diuretic use 1,225 (16) 1,262 (17) 311 (20) 350 (23) 63 (24) 63 (23)
History of other BP-lowering agent use 410 (5) 407 (5) 97 (6) 90 (6) 22 (8) 27 (10)
History of use of 2+ BP-lowering agents 1,540 (20) 1,583 (21) 377 (25) 412 (26) 83(31) 81(30)
Trial assignment

More intensive BP treatment 2,509 (33) 2,465 (33) 515 (34) 543 (35) 76 (29) 86 (32)
Blood pressure during follow-up, mm Hg

Systolic BP achieved 142 * 12 141+ 12 143 = 12 142 + 12 145 + 14 143 + 12

Diastolic BP achieved 84 +5 83*5 83+5 83+*5 83=*6 82+6

Values are median (interquartile range), mean * SD, or n (%).
ACE = ar i ting Y

; BP = blood pressure; eGFR = estimated glomerular filtration rate.
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