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The New Worldwide Definition of
Metabolic Syndrome Is Not a Better
Diagnostic Predictor of Cardiovascular
Disease in Japanese Diabetic Patients Than
the Existing Definitions

Additional analysis from the Japan Diabetes Complications Study
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FOR THE JAPAN DIABETES COMPLICATIONS
Stupy (JDCS) Group*

e previously reported (1) the
limited clinical significance for
Japanese diabetic patients of the
widely used World Health Organization
(WHO) (2) and National Cholesterol Ed-
ucation Program (NCEP) (3) definitions
of metabolic syndrome and suggested
that an international definition of meta-
bolic syndrome that was applicable re-
gardless of ethnicity was necessary (1).
Recently, the International Diabetes
Federation published a long-awaited new
worldwide definition of metabolic syn-
drome (4) that is intended to be applica-
ble to various ethnic groups. The new
definition is similar to the NCEP defini-
tion (3) but has several important differ-
ences. Notably, most components of the
new definition now include subjects who
are receiving specific treatments for the
abnormalities that comprise metabolic

syndrome. Also, central obesity (defined
by waist circumference with ethnic mod-
ification in its thresholds) has become a
mandatory component in the new defini-
tion. In this report, we evaluated the pre-
dictive power of the new international
definition for cardiovascular disease
(CVD), as compared with that of previous
definitions, in Japanese diabetic patients.

RESEARCH DESIGN AND

PETHODS — The Japan Diabetes
Complications Study (JDCS) has been de-
scribed in detail elsewhere (1,5). The
same dataset was used for evaluation so
that the new definition of metabolic syn-
drome could be directly compared with
the WHO and NCEP definitions (1-4). A
total of 1,424 Japanese patients (771 men
and 653 women, age 58.4 = 7.4 years
[means # SD}) with previously diagnosed

0220000000 0O0OOO0O0000000OR@OGE00RVEEOGBEO00HOCATQROCE OGO

From the ' Department of Internal Medicine, University of Tsukuba Institute of Clinical Medicine, Tsukuba,
Japan; the “Statistics and Cancer Control Division, Research Center for Cancer Prevention and Screening,
National Cancer Center, Tokyo, Japan; the *Department of Endocrinology and Metabolism, Jichi Medical
College, Tochigi, japan; the *Department of Internal Medicine and Therapeutics, Osaka University Graduate
School of Medicine, Osaka, Japan; the *Department of Medicine, Nippon Medical School, Tokyo, Japan; the
“Tama-Hokubu Medical Center, Tokyo, Japan; the "Department of Internal Medicine, Chiba University
Graduate School of Medicine, Chiba, Japan; the “Department of Biostatistic, Epidemiology and Preventive
Health Sciences, University of Tokyo, Tokyo, Japan; and “The Institute for Adult Diseases Asahi Life Foun-
dation, Tokyo, Japan.

Address correspondence and reprint requests to Nobuhiro Yamada, MD, PhD, Department of Internal
Medicine, University of Tsukuba Institute of Clinical Medicine, 1-1-1 Tennodai, Tsukuba, lbaraki, Japan
305-8575. E-mail: jdcstudy@md.isukuba.ac jp.

Received for publication 20 July 2005 and accepted in revised form 24 September 2005.

*Members of the JDCS Study Group have been listed previously (1).

Abbreviations: CHD, coronary heart disease; CVD, cardiovascular disease; JDCS, Japan Diabetes Com-
plications Study; NCEP, National Cholesterol Education Program; WHO, World Health Organization.

A rable elsewhere in this issue shows conventional and Systéme International (S1) units and conversion
factors for many substances.

© 2005 by the American Diabetes Association.

The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby
marked “advertisement” in accordance with 18 U.S.C. Section 1734 solely to indicate this fact.

type 2 diabetes but without known CVD
were followed for 8 years for coronary
heart disease (CHD) and stroke events.
Fatal and nonfatal CHD and stroke were
defined as previously reported (1). The
new International Diabetes Federation
definition (4) was used with a recom-
mended ethnic modification for Japanese
subjects in relation to waist circumference
(men =85 cm, women =90 cm). Since all
of the subjects had diabetes, metabolic
syndrome diagnosis was made in patients
who met criteria for central obesity plus
one or more of the following: increased
triglycerides, increased blood pressure, or
reduced HDL cholesterol (see Table 1 for
detailed thresholds). Incidence rates in
the two groups (with and without meta-
bolic syndrome) were estimated under
the Poisson assumption using person-
year methods. Cox regression analysis
was used to calculate the age-adjusted
hazard ratio (HR) and 95% CI of meta-
bolic syndrome risk factors with CHD,
stroke, or both. The SAS software package
(version 8.0; SAS Institute, Cary, NC) was
used for all analyses. P << 0.05 was con-
sidered statistically significant.

RESULTS — At baseline, the preva-
lence of metabolic syndrome, using the
new definition (Table 1), was notably
lower, especially in female patients, than
the prevalence under the WHO (2) and
NCEP (3) definitions, which was ~50%
on average (1). Diabetes duration in pa-
tients with (9.9 £ 6.9 years) or without

did not differ significantly (P = 0.07). The
proportion of patients that met the central
obesity criterion (an essential component
of the new definition) was 36.7% for men
and 9.7% for women, such that 87% of
men and 95% of women with central obe-
sity had metabolic syndrome.

The incidence (per 1,000 patient-
years) of CHD (13.5 [with metabolic syn-
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Table 1—Patient prevalence at baseline, age-udjusted HRs with 95% Cls, and incidence of CHD, stroke, or both in 1,424 Japanese patients with type 2 diabetes (771 men and 653 women)

according to individual cardiovascular visk factors comprising the metabolic syndrome as defined by the International Diabetes Federation (b, ¢, and d include specific treatment for each

abnormality)

Prevalence at

HR for stroke HR for CHD and/or stroke

HR for CHD

baseline (%)

Women

Men

Women

Men

Women

Men

Women

Men

1.13 (0.26-4.86) 0.91 (0.44-1.86) 1.11(0.31-4.05) 1.32 (0.83-2.10) 1.13(0.43-2.97)

1.68 (0.92-3.08)

9.7

36.7

a) Waist circumference 85 cm (imen),

790 ¢cm (women)

0.59 (0.20~1.78) 1.96 (1.21-3.19) 1.13(0.56~2.26)

1.10(0.51-2.36)
0.99 (0.41-2.40)

2.03 (0.81-5.04)

2.93(1.55-5.53)

23.4
3

26.5

150 mg/dl

¢) HDL cholesterol

b) Triglycerides

1.34 (0.74-2.40)

1.53 (0.90-2.61)

1.34(0.61-2.94)

1.48 (0.63-3.49)

1.82(0.94-3.54)

6.3

19.3

<40 mg/dl (men),

:50 mg/dl (women)

2.08 (0.90-4.82) 1.63 (0.60-4.37) 1.29(0.77-2.17) 1.29(0.64-2.59)
1.14 (0.44-3.01)

1.05(0.39-2.84)

1.04 (0.53-2.01)

8.8
9.2

6

64.1

d) SBP =130 mmtig or DBP 285 mmHg

a plus one or more of b, ¢, or d

in diabetes

1.15(0.27-4.90) 1.14 (0.56-2.34) 113 (0.31-4.11D) 1.47 (0.91-2.35)

1.72(0.94-3.15)

320

DBP, diastolic blood pressure; SBP, systolic blood pressure.

drome] vs. 8.1 [without metabolic
syndrome] in men; 5.8 vs. 5.5 in women)
orstroke (8.1 vs. 7.5inmen; 8.8vs. 7.0in
women) did not differ significantly be-
tween subjects with or without metabolic
syndrome. Age-adjusted HRs were calcu-
lated to determine whether the new
metabolic syndrome definition or its
components could predict cardiovascular
events (Table 1). Patients diagnosed as
having metabolic syndrome, even when
subgrouped by therapeutic contents (oral
hypoglycemic agents or insulin use), did
not show significantly raised HRs for
CHD, stroke, or both compared with
subjects without metabolic syndrome.
However, male patients with raised tri-
glyceride levels and/or having specific
treatment for this condition had a signif-
icantly increased risk of CHD (HR 2.93,
P < 0.001) and combined CHD and
stroke (1.96, P = (.006), regardless of
whether they had metabolic syndrome
(Table 1).

CONCLUSIONS — Our previous
analysis (1) showed that HRs for CVD in
patients with WHO-defined metabolic
syndrome were significantly elevated
compared with HRs in subjects without
metabolic syndrome (although the HR for
CHD in male patients was not elevated).
Diagnosis of metabolic syndrome by the
NCEP definition was less predictive but
still associated with a significantly ele-
vated HR for CHD in male patients. How-
ever, metabolic syndrome diagnosis by
the new definition was not predictive for
CVD in either male or female patients in
the same prospective setting. Therefore,
the new definition did not improve the
prediction of adverse cardiovascular
events, and its clinical usefulness in Japa-
nese diabetic patients is rather less than
that of the existing definitions or of hyper-
triglyceridemia alone in male patients.
The indispensability of central obe-
sity to the new definition was a major
cause of the decrease in the prevalence of
metabolic syndrome observed using the
new definition. The fact that most pa-
tients with central obesity were classified
as having metabolic syndrome revealed
that metabolic syndrome diagnosis by the
new definition was highly dependent on
waist circumference when applied to Jap-
anese diabetic subjects. It also denoted
that most patients with central obesity
had at least one other cardiovascular risk
factor, suggesting a close relationship be-
tween central obesity and other cardio-
vascular risk factors. However, this

combination was not necessarily associ-
ated with an increased risk of CVD in our
patients. This latter observation led us to
further evaluate the significance of waist
circumference in our patients by modify-
ing the threshold within the 65- and
105-cm range and recalculating the HRs.
Interestingly, we could not find any
thresholds associated with significantly
elevated HRs for cardiovascular events in
either male or female subjects (data not
shown). Therefore, the new definition’s
lower prediction power for CVD seemed
to be derived from the indispensability of
the waist circumference component.

To date, prospective trials examining
the significance of metabolic syndrome as
a predictor of CVD in diabetic patients
(1,6-9) have been inadequate (10,11).
Many important issues remain to be re-
solved. 1) Is the new definition of meta-
bolic syndrome a good predictor of CVD
in diabetic patients of differing ethnicities
(12)? 2) Are there any other combinations
of components (or different thresholds)
that are better predictors of CVD in Asian
diabetic patients (13-15)? 3) Is the con-
cept of metabolic syndrome truly applica-
ble or relevant to diabetic patients in
general? Investigations of these issues
would aid the screening of diabetic pa-
tients at especially high risk of CVD, as
well as inform and direct ethnic group-
specific management of diabetes (16—
19).
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Letters

ischemia Imaging
and Plague Imaging
in Diabefes:
Complementary
Tools to Improve
Cardiovascular Risk
Management

Response to Rutter and Nesto

e read with interest the letter by

Rutter and Nesto (1) in reply to

our review article; however, we
believe we had already addressed several,
if not all, of the concerns they express. In
fact, we made the following statements in
our study. 1) “Our goal was to verify
whether existing data support the use of
these techniques (ischemia and athero-
sclerosis imaging) in isolation or as com-
plementary tools for improved risk
prediction” (not necessarily manage-
ment!). 2) “Continued research will be
needed to confirm that the integration of
several imaging modalities improves clin-
ical outcome in a cost effective manner.”
3) “Figure 1 is an algorithm with. . . an
attempt to integrate ischemia and athero-
sclerosis imaging. . . based on personal
opinion.” 4) “Whether all asymptomatic
diabetic patients should be tested remains
debatable and unlikely to be financially
affordable for society. To make asymp-
tomatic screening more affordable at least
one of the following conditions should be
present. . ."

The tone of our writing was more one
of hope for improvement in risk assess-
ment than a call for unnecessary expendi-
ture. Unfortunately, the prevailing
argument used by Drs. Rutter and Nesto,
that atherosclerosis imaging leads to un-
necessary invasive diagnostic and inter-
ventional procedures, is a bit trite and not
supported by substantial literature. On
the contrary, some of us have shown that
the performance of calcium screening in
symptomatic patients at low-intermediate
pretest probability of disease reduces the
rate of normal cardiac catheterizations
(hence unnecessary) and increases the
number of “necessary” procedures, with a
net 30-35% saving compared with a tra-
ditional diagnostic pathway (2). It was far
from our intention to instruct physicians
on doing unnecessary procedures; it was
our desire to educate the readers as to
what is currently known regarding coro-

nary artery disease imaging in diabetes.
The summary is that ischemia imaging is
useful in some subgroups of diabetic pa-
tients, but it fails to completely define risk
in a sizable portion of individuals and for
any prolonged period of time. The enor-
mous burden of disease inherent in dia-
betes deserves, therefore, better risk
assessment. Evidence is accumulating
that atherosclerosis imaging may help this
task progress. Large amounts of calcium
or an increased intima-media thickness
actually adds useful prognostic informa-
tion in diabetes (3,4), and absence of cal-
cium is a good marker of low risk in
diabetic and nondiabetic patients alike
(3). Our appeal is for a conscientious ap-
plication of imaging techniques while we
learn more about their risk and benefit, as
we use them daily.

PaoLo Raaat, mp'

,

ANTONIO BELLASE, MD 2
CARLO RaTTI, MD°

From the 'Division of Cardiology, Emory Univer-
sity, Atlanta, Georgia; the “Department of Nephrol-
ogy, Ospedale San Paolo, Milan, ltaly and University
of Milan, Milan, ltaly; and the *Division of Cardiol-
ogy. University of Modena, Modena, ltaly.

Address correspondence to Paolo Raggi, MD. Di-
vision of Cardiology, Emory University, 1365
Clifton Rd. NE, Suite AT-504, Atlanta, GA 30322,
E-mail: praggi@excite.com.

DO 10.2337/dc06-0352

© 2006 by the American Diabetes Association.

@0 000000000 QCRCRO00000CD O

References

1. Rutter MK, Nesto RW: Ischemia imaging
and plaque imaging in diabetes: comple-
mentary tools to improve cardiovascular
risk management (Letter). Diabetes Care
29:1187, 2006

2. Raggi P, Callister TQ, Cooil B, Lippolis
NJ, Russo DJ, Patterson RE: Evaluation of
chest pain in patients with low to interme-
diate pre-test probability of coronary ar-
tery disease by electron beam computed
tomography. Am | Cardiol 85:283-288,
2000

3. Raggi P, Shaw LJ, Berman DS, Callister
TQ: Prognostic value of coronary artery
calcium screening in subjects with and
without diabetes. ] Am Coll Cardiol
43:1663-1669, 2004

4. Bernard S, Serusclat A, Targe F, Charriere
S, Roth O, Beaune ], Berthezene F, Moulin
P: Incremental predictive value of carotid
ultrasonography in the assessment of cor-
onary risk in a cohort of asymptomatic
type 2 diabetic subjects. Diabetes Care 28:
1158-1162, 2005

Cut Points of Weaist
Circumference

Response to Sone and Colleagues

one and colleagues (1,2) adopted

Japanese criteria of abdominal obe-

sity (waist circumference =85 cm in
men and =90 cm in women) for the di-
agnosis of metabolic syndrome. These
Japanese criteria of abdominal obesity
were proposed by the Examination Com-
mittee of Criteria for Obesity Disease in
Japan set up by the Japan Society for the
Study of Obesity (3). They proposed waist
circumferences of 85 cm in men and 90
cm in women as equivalent values for vis-
ceral fat area (VFA) of 100 cm®. However,
these cut points of waist circumference
resulted from the inappropriate presup-
position that VFA is linearly proportional
to waist circumnference. They determined
the values by linear regression lines with-
out revealing the sensitivities and speci-
ficities of these cut points. In fact, the dots
in their VFA-waist circumference graphs
were not scattered along linear lines,
though VFA and waist circumference cor-
related well (3). If they had determined
the cut points of waist circumference by
receiver operating characteristic curves as
they did to determine the cut points of
BMI and VFA and determined the cut
points of VFA separately by sex, the cut
points of waist circumference might have
been equivalent to Asian criteria (290 cm
in men and =80 cm in women). For ex-
ample, Shiwaku et al. (4) reported that
optimal cut points of waist circumference
were 82 cm for men and 73 ¢m for women
in Japan. If the Examination Committee
calculated areas under receiver operating
characteristic curves, waist circumference
might reveal to be a poor discriminator of
VFA especially in women. After all, waist
circumference is a marker of abdominal
(central) obesity not of visceral obesity,
which is assessed by VFA using computer
tomography scanning, exposing subjects
to X-ray irradiation. Therefore, Sone et al.
should reanalyze their data using Asian
criteria of waist circumference (=90 cm
in men and =80 c¢m in women) before
reaching conclusions on the prognostic
significance of metabolic syndrome de-
fined with both National Cholesterol Ed-
ucation Panel (1) and International
Diabetes Federation (2) criteria in Asian
diabetic patients.

Em Opa, Mp
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Cut Points of Waist
Circumference

Response to Oda

e are grateful for Dr. Oda’s com-

ments (1) on our recent reports

(2,3) regarding the utility of
waist circumference cutoff values in clin-
ical risk assessments for cardiovascular
disease. We agree with his point that the
current Japanese criteria for abdominal
obesity (85 c¢m for men and 90 c¢m for
women in waist circumference) (4) are
problematical, notwithstanding their
adoption by the International Diabetes

Federation (IDF) (5) and the American
Heart Association (AHA) (revised version
by the National Cholesterol Education
Program [NCEP]) (6) in their definitions
of metabolic syndrome.

We recalculated the risk of metabolic
syndrome, as defined by the IDF and the
NCEP, for cardiovascular events applying
the Asian cutoff for waist circumference
(90 cm for men and 80 cm for women) (7)
and found that the hazard ratio (HR) of
metabolic syndrome in female diabetic
patients improved to some extent but that
waist circumference alone was still not
predictive for cardiovascular disease. In
female patients, the HR of NCEP-
metabolic syndrome for stroke improved
to become significant (2.68 [95% (I
1.20-5.97]), and the HR of NCEP-
metabolic syndrome and IDF-metabolic
syndrome for combined cardiovascular
events (either of coronary heart disease or
stroke) also improved to become signifi-
cant (2.02 [1.13-3.62] and 1.91 [1.07-
3.42], respectively) using the Asian waist
cutoff. The HRs for male patients did not
change significantly under this modifica-
tion. Consequently, modifying the IDF
and the NCEP definitions by substituting
the Japanese for the Asian cutoff value sig-
nificantly improved the prognostic impli-
cations for female Japanese patients with
type 2 diabetes, although it is notable that
the HRs were still lower than those ob-
tained using the World Health Organiza-
tion definition (3).

An important limitation to the waist
cutoff data (both Japanese [4] and Asian
[7]) is that the values were determined
from cross-sectional observations rather
than from prospective cohort studies. Be-
fore undertaking any further discussions
on the most appropriate cutoff value for
waist circumference, further large-scale
prospective studies are necessary to deter-
mine whether waist circumference per se is
in fact a significant risk factor for cardiovas-
cular events and/or mortality in East Asian
diabetic and nondiabetic populations.
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