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Disease in Japanese Diabetic Patients Than
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Additional analysis from the Japan Diabetes Complications Study
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FOR THE JaraN DiapeTes COMPLICATIONS
Stupy (JDCS) Group*

e previously reported (1) the
limited clinical significance for
Japanese diabetic patierus of the
widely used World Health Organization
(WHQ) (2) and National Chelesterol 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

FRETHODS — 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

2P0 0C0C OO0 O000C00PCDOOROQO0OC00RPO00C0OEOCROGOOOOEC

From the 'Department of Internal Medicine, University of Tsukuba Institute of Clinjcal 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, Qsaka, Japan; the *Department. of Medicine, Nippon Medical School, Tekyo, Japan; the
5Tama-Hokubu Medical Center, Tokye, Japan; the "Department of Internal Medicine, Chiba University
Graduate Scheol of Medicine, Chiba, Japan; the *Department of Biostatistic, Epidemiclogy and Preventive
Health Sciences, University of Tokyo. Tolkyo, 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 Tsuluba Institute of Clinical Medicine, 1-1-1 Tennodai, Tsukuba, Ibarald, fapan
305-8575. E-mail: jdestudy@md.tsukuba.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, Nationat Cholesterol Education Program; WHO, World Health Ovganization.

A table elsewhere in this issue shows conventional and Systeéme International (SI) units and conversion
factors for many substances.

© 2005 by the American Diabetes Association.

The costs of publication of this arnucle were defrayed in part by the payment of page charges. This article must therejore be hereby
marhed “advertisement” in accordance with 18 U.5.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 ethnoie modification for Japanese
subjects in telation to waist circumference
(men =85 cm, women 290 cim). Since all
of the subjects had diabetes, metabolic
syndrome diagnosis was made in patients
who met criteria for central obesity plus
oue or mote 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% Cl of meta-
bolic syndrome risk factors with CHD,
stroke, or both. The SAS software package
(version 8.0; SAS [nstitute, Cary, NC) was
used for all analyses. P <Z Q.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 vader 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 withowt
(10.7 ® 7.3 years) metabolic syndrome
did not differ significantly (P = 0.07). The
proportion of patients that ret 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 [,000 patient-
years) of CHD (13.5 [with metabolic syn-
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drome] vs. 8.1 |without metabolic
syndrome] in men; 5.8 vs. 5.5 in women)
orstreke (8.1vs, 7.5 inmen; 8.8 vs. 7.01in
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 diagnesed 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 2.03,
P < 0.001) and combined CHD and
stroke (1.96, P = 0.006), 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.
[nterestingly, we could not find any
thresholds associated with significantly
elevated HRs for cardiovascular events in
either male or fernale 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 impotrtant 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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QBJIECTIVE — The metabolic syndrome (MetS) is believed to be associated with an increased
risk of cardiovascular disease (CVD). Although its prevalence is extremely high among diabetic
patients, its prevalence in those with no history of CVD has not been determined. Moreover,
prospective studies published on the association between MetS and cardiovascular events in
diabetic populations have used only the World Health Organization (WHQ) definition of MetS
and included only white European subjects. The aim of this study was to determine the preva-
lence of Met$, as defmed by both the WHO and the National Cholesterol Education Program
(NCEP). and its predictive value for CVD in Asian diabetic patients in a Jong-term, prospective
setng,.

RESEARCE: DESIGN AND METHMODS — The baseline characteristics and incidence/
hazard ratio of cardiovascular events (coronary heart disease and stroke) were determined in
1,424 Japanese type 2 diabetic patients with and without MetS, as defined by WHO (WHO-
MetS) or the NCEP.

RESUELTS — A high prevalence (38-53%, depending on sex and definition) of MetS was
found ameng diabetic patients, even those with no histary of CVD. During the 8-year study
period, only WHO-MetS was a predictor for CVD in female patients. In male patients, although
both definitions of MelS were significant predictors for CVD, individual components of MetS,
such as hypezlipideria or hypertension. were equivalent or better predictors.
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CONCLUSIONS —— We found that MetS is
relatively common in diabetic patients with no
history of CVD. We suggest that the commonly
used definitions of MetS, at least in their present
forms, have limited clinical usefulness for Asian
diabetic patients and may need some ethnic
group —specific modifications for global use.

Diabetes Care 28:1463-1471, 2005

he metabolic syndrome (MetS) is an

important cluster of metabolic ab-

normalities linked with insulin re-
sistance and cardiovascular disease
(CVD) (1. The diagnostic criteria of Met3
proposed by the World Health Organiza-
tion {(WHO-MetS) (2) and the National
Cholesterol Education Program (NCEP-
MetS) (3) are currently the most widely
used. Although the prevalence of MetS in
the general population reportedly differs
widely among ethnic groups (4-8) and
according to the definiticn of MetS used
(7,9-11), the prevalence among patients
with known diabetes is cousistently high
{70-90%) regardless of ethnicity or defi-
nition (12--20). Considering the high
prevalence of CVD in the diabetic popu-
lation (21) and the fact thal subjects with
a history of CVD often have multiple car-
diovascular risk factors, it has been spec-
ulated that the extremely high prevalence
of Met$ among diabetic patients (12-20)
may be due to the large number of pa-
tients who already have a history of CVD.
However, the prevalence of MetS in dia-
betic patients without CVD has not been
widely investigated to date. It is rational to
examine this because diabetic parients
with MetS have a higher incidence of CVD
than those without MetS (15.16) and
MetS is a stronger risk factor for CVD in
patients with type 2 diabetes than in non-
diabetic subjects (12},

Most prospective studies have shown
that subjects with MetS are at increased
tisk of incident CVID (22.23) and mortal-
ity due to CVD (9,24-27). However,
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many of these studies excluded diabetic
patients from their study populations
{9,22-24). Diabetic patients are known to
be at greater risk for CVD than nondia-
betic subjects (21}, and it has been sug-
gested that MetS is responsible for the
increased prevalence of corcnary heant
disease (CHD) seen in diabetic patients
(20). Therefore, it is important to evaluate
the predictive value of MetS on incident
CVD in diabetic patients in long-term,
prospective studies. To the best of our
knowledge. there have been four cohort
studies specifically targeting diabetic pa-
tierts to determine the relative risk of
MetS on the incidence of CVD (12,15,16)
and mortality due to CVD (17). Although
these studies involved only white Euro-
pean subiects and used only the WHO
definition of MetS, most of them
(12,15,16) demonstrated, as expected,
that the presence of MetS is associated
with at least a severalfold increase in the
risk of CVD. The above findings notwith-
standing, it remains unclear 1) whether
such predictive values of MetS are also
applicable 10 diabetic patients of other
ethnicities, 2) which features of Met$ are
the best predictors of CVD and should
become the critical therapeutic targets for
the optimal management of CVD risk in
diabetic patients (28), and 3) whether the
commenly used NCEP definition of Met$
(3) possesses the same predictive value for
CVD as the WHO definition in diabetic
patients.

The incidence of CVD in Asian sub-
jects s known to be much less than in
white subjects in general (29) and in dia-
betic populations in particular (30). In
addition, the degree of obesity is very dif-
ferent between white and Asian diabetic
patients (31,32}, and the impact of obe-
sity on CHD risk is known to be entirely
different between whites and Aslans
(33,34). These differences could affect the
appatent clinical significance of Met$
(35.36), so that it is questionable whether
the overall concept of MetS itself and the
diagnosis of MetS under the present defi-
nitions based on data from mostly Euro-
pean and American patients are
applicable to the evaluation of CVD risk
in Asian diabetic patients. Therefere, in
this long-term, prospective study of Japa-
nese diabetic patients with ne history of
CVD, we determined the prevalence of
MetS and analyzed its individual features
and predictive value for incident CVD us-
ing the two most widely used definitions

Metabolic syndrome in Asian diabetic patients

of MetS(2,3). Such comparisons are help-
ful in possibly establishing a global defi-
nition of MetS (10,37) and are also
warranted to determine if there is hetero-
geneity in the power of individual MetS
components to predict CVD (28).

RESEARCH DESIGN AND
PETHIOBS — The Japan Diabetes
Complications Study (JDCS) is a nation-
wide, multicenter, prospective study of
type 2 diabetic patients (38). In 1996,
2,205 patients aged 40-70 years with
previously diagnosed type 2 diabetes and
HbA, levels >6.5% were recruited and
registered. The eligibility criteria for par-
ticipating patients has been previously
described (38). The duration of the study
was 8 years. Of the 2,205 patients, the
present study foecused on 1,424 patients
(771 men and 653 woemen) who had a
complete set of data, including those pa-
rameters necessary to satisfy the WHO (2)
and NCEP (3) criteria for the definition of
MetS at baseline. The JDCS protocol,
which is in accordance with the Declara-
tion of Helsinki, received ethical approval
from the institutional review boards of all
of the participating institutes and was un-
dertaken in accordance with the Ethical
Guidelines for Clinical Studies of the Jap-
anese Ministry of Health, Labor, and Wel-
fare. All of the study participants gave
written informed consent.

Both the WHO (2) and the NCEF (3}
definitions were used to diagnose MetS in
this study. However, because the original
cut-off for abdominal obesity in the NCEP
definition (waist circumference =102 em
for men and =89 cm for women) has pre-
viously been shown to be inappropriate
for Asian populations (35.37) and the
number of subjects who met these criteria
was extreruely low, the cut-off limit was
adjusted according to the criteria pro-
posed by the Japan Society for the Study
of Obesity (=85 cm for men or =90 cm
for women), which were based on the risk
of obesity-related disorders in a Japanese
population (39). The WHO criteria for
obesity were adopted becanse the waist-
to-hip ratio (WHR) was used rather than
waist circumlerence, The criteria used for
analysis in this study are shown in Table
3. Because all of the study subjects were
diabetic, those who fulfilled two or more
of criteria 1a, 2a, 5, or 6 were classified as
having WHO-MetS and those who ful-
filled two or more of criteria 1b, 2b. 3, or
4 were diagnosed as having NCEP-MetS,

using a modified NCEP definition (Table
3). For comparisons with other tradi-
tional risk factors for CVD, we also eval-
nated high LDL cholestevol levels,
cigarette smoking, and excessive alcohol
intake (40). Medication use, including
agents for hypertension and hyperlipid-
emia, were not considered when diagnos-
ing MetS in this study.

Waist and hip circumferences were
measured at the umbilicus and trochanter
level, tespectively. A baseline dietary sur-
vey, comprised of food records and a food
frequency questionnaire that included al-
cohol consumption, was undertaken. In-
formation vegarding cigarette smoking
was collected using a standardized ques-
tionnaire. All laboratory tests were under-
taken using the standard methods of each
of the participating institutes, apart from
the HbA, assays, which used a common
standard, with 5.8% as the upper normal
limit. Plasma LDL cholesterol was calcu-
lated using Friedewald’s equation, except
for triglyceride levels >400 mg/dl, in
which case the LDL cholesterol data were
treated as “missing.” To estimate jnsulin
resistance, the homeostasis mode! assess-
ment of insulin resistance (HOMA-IR)
was used (41). Plasma insulin levels and
the HOMA-IR were not evaluated in pa-
tients treated with insulin.

Patients were assessed for CHD and
stroke at baseline and yearly thereafter. In
all subjects, a 12-lead electrocardiogram
(ECG) was recorded at each assessment.
Fatal and nonfatal CHD and stroke events
identified during fellow-up were certified
by at least two members of the experts’
committee who were masked as to risk
factor status and the other member’s di-
agnosis. With regard to CHD, myocardial
infarction was defined according to the
WHO Monitoring of Trends and Determi-
nants in Cardiovascular Disease criteria
(42) and angina pectoris was defined as
typical effort-dependent chest pain or op-
pression relieved at rest or by using nitro-
glycerine, as validated by exercise-
positive ECG and/or angiography. Stroke
events were defined as a constellation of
focal or global neurclogical deficits of
sudden or rapid onset and for which there
was no appatent cause other than a vas-
cular accident, as determined by a
detailed history, a neurological examina-
tion, and ancillary diagnestic procedures
such as computed tornography, magnetic
resonance imaging, cerebral angiography,
and lumbar puncture. Stroke events were
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classified as cerebral infarction (including
embolus), intracranial hemorrhage (in-
cluding subarachnoid hemorrhage), tran-
sient ischemic attack, or stroke of
undetermined type in accordance with
WHQ criteria (43). No cases of asymp-
tomatic lesions detected by hrain imaging
(i.e., silent infarction) were included.
Only “first-ever” CHD or stroke events
during the study period were counted for
the analysis; if a patient had both CHD
and stroke events, each event was
counted separately.

Data are presented as means & SD or
as a proportion, uniess otherwise speci-
fied. To compare the disiributions of
baseline characteristics between groups,
Wilcoxen's rank-sum fest or Fisher's ex-
act test was used. Incidence rates in the
two groups were assessed by a score test
under the Poisson assumption. Cox re-
gression analysis was used to calculate the
adjusted hazard ratio (HR) and 95% con-
fidence interval (CU of MetS risk factors
with CHD, strake, or both. Statistical
analyses were performned separately by
sex. The SAS software package (Version
8.0, Cary, NC) was used for all analyses.
P <00.05 was considered to be significant.

RESULTS

Baseline characteristics and
prevalence of the metabolic
syndrome

The baseline characteristics of the study
subjects are shown in Table 1. Inall, 51%
of male and 53% of female subjects met
WHQ criteria for MetS, whereas 45% of
male and 38% of female subjects met
NCEP criteria for MetS. Plasma insulin
levels and HOMA-IR were significantly
higher in patients with Met$ (both defini-
tions) than in those without MetS; how-
ever, there were no significant differences
in HbA or the frequency of oral hypo-
glycemic agent use. Insulin usage was sig-
nificantly lower in women with MetS by
either definition and in men with NCEP-
MetS. Blood pressure and serum triglyc-
erides were significantly higher and HDL
cholesterol was significantly lower in
Mel1S patients, despite the fact that the use
of medications for both hypertension and
hypertipidemia was much more common
than in patients without MetS. Daily en-
ergy intake did not differ between pa-
tients with and without MetS (data not
shown).

Incidence of cardiovascular disease
during follow-up

During the 8-year study period, the total
number of CVD events was 117, com-
prised of 62 CHD and 39 stroke events.
The combined incidence (per 1,000 pa-
tient-years) of CHD and/or stroke was sig-
nificantly greater in patients with MetS
(except in female patients with NCEP-
MetS) than in those without MetS (Table 2),

Hazard ratios of the metabolic
syndrome and its individual
components for coronary heart
disease and stroke

Rs were calculated to determine which
definition of Met$S was the better predic-
tor of CVI) and which of the individual
MetS components (or other classic risk
factors) could most efficiently predict
CVD events in our subjects (Table 3). n
male patients, WHO-MetS was not signil-
icantly associated with an increased risk
for either CHD or stroke separately, but
was associated with the combination of
both (HR = 1.6). Triglyceride, LDL cho-
lesterol (both for CHD), and blood pres-
sure (=140/90 mmHg) levels (for stroke)
showed higher HRs. NCEP-MetS was a
significant predictor of CHD in male pa-
tients, although its HR (1.9) was lower
than that for triglycerides (2.9) or LDL
cholesterol (2.1). Thus, neither definition
of MetS was a substantially better predic-
tor of CVD than the component parts in
male patients. In contrast, in the female
patients, WHO-MetS was a significant
and strong predictor of CHD {(HR = 2.8),
stroke (HR = 3.7), and both CHD and
stroke (HR = 3.2). In female patients,
none of the individual elements nor the
other classic risk factors showed signifi-
cant increases in HRs, with the exception
of hypertension (=140/90 mmHg) for
stroke, although its HR (2.4) was still
lower than that for WHOC-MetS. NCEP-
Met$ was nol a significant risk factor for
CHD or stroke in female patients (Table
3).

To examine the clustering effects of
the individual components of MetS, the
association between CVD risk and the
number of Met$ components fulfilled
(other than diabetes) was analyzed (Table
3). Increasing the cut-off component
number for the diagnosis of NCEP-MetS
from =2 to =3 in male subjects did not
dramatically improve the HR but did
greatly reduce the number of patients di-
agnosed as having MetS, from 45 to

Sone and Associates

14.5% (Table 3). In female patients,
changing the diagnostic cut-off compo-
reni numbers was not particularly bene-
ficial in improving the prognostic value of
WHO-MetS (Table 3).

CONECLUSIONS — The prevalence
of MetS in our diabetic patients who were
free from CVD was not as high as that
reported in previous studies that included
patients with previous CVD (12-20) but
was nevertheless relatively high (38~
53%). Although we did not have age-
matched nondiabetic control subjects,
the prevalence of MetS was much higher
than that reported in Japanese general
population workers, namely 19.5% in
men and 7.9% in women (33). Hyperten-
sion and dyslipidemia are much more
comrmen in diabetic patients than in rion-
diabetic subjects {21), and it has been
speculated that the features of MetS more
easily aggregate, even in the absence of
current or previous CVD, leading to the
observed increase in the prevalence of
Met5. On the other hand, the prevalence
of NCEP-MetS in the U.S. general popu-
lation age 50 years and older is 44% (20),
which is relatively close to that in our Jap-
anese diabetic patients. However, even in
the U.S. (excluding Asian Americans), the
prevalence of Met5 in those who have a
BMI range equivalent to that of Japanese
subjects is not >10% (44). This implies
that in the U.5., obesity has a potent im-
pact on the prevalence of MetS. as has also
been shown in arecent study (45). This is
in contrast to findings in Japan, where di-
abetes rather than obesity may have the
greater influence on the prevalence of
MetS$, as Japanese diabetic patients are not
obesz by comparison with white diabetic
patients or nondiabetic Japanese subjects
(31,32).

The clinical importance of MetS is re-
lated to its putative impact on CVD mor-
bidity and morttality. Among ltalian
patients with type 2 diabetes, the risk for
CVD was 4.9 (CI 1.2-20.7) times higher
in patients with WHO-MetS than in those
without it {16), which was a higher rate
than that seen in cur male (1.6 [Cl 1.0~
2.6] times) and female (3.2 {CI 1.6-6.5]
times) patients. These results suggest that
the clinical impact of MetS on diabetic
patients varies by ethnic group. Compar-
ing cardiovascular risk factors in our Jap-
anese patients to those in patients in the
U.K. Prospective Diabetes Study (UK-
PDS) (46,47), hypertension is a common
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and potent risk factor for stroke (Table 3)
(46). By contrast, HDL cholesterol levels,
hypertension, and smoking, all of which
were identified as significant risk factors
for CHD in UKPDS patients (47), were
not associated with a significant elevation
of HRs in our Japanese patients (Table 3),
Instead, triglyceride levels, which were
not significant in UKPDS patients (47),
were a strong predictor for CHD in male
Japanese patients. These findings imply
that the critical therapeutic targels among
the components of MetS for preventing
cardiovascular complications (28) may
need to be modified according to a pa-
tient's ethnic group.

Most of the previous studies evaluat-
ing the predictive power of MetS for CVD
calculated the HRs by including sex as
one of the independent variables for sta-
tistical adjustment, and very few studies
have analyzed CVD risk separately by sex
(24). Sex is reportedly an independent
predictor for CVD, with an odds ratio of
2.6, which is larger than that of age,
HbA,, and even of MetS itself in type 2
diabetic patients (16). Our results re-
vealed drastic differences in the HRs be-
tween sexes. In our female patients,
WHO-MetS presented an increased risk
for CVD events te a greater degree than
could be predicted by the sum of the in-
dividual components (Table 3), whereas,
in contrast, in our male patients, WHO-
MetS was riot even a significant risk factor
for CVD. At baseline, obvious sex differ-
ences were observable in the proportion
of subjects who smoked or consurned ex-
cessive alcehol, both of which were much
higher in male patients. Of particular in-

Sone and Associates

terest, the proportien of male subjects
with excessive alcohol intake was at least
twice as high in male patients with MetS
than in those without MetS, whereas the
proportion of current smokers did not
differ in patients with and without MetS
(Table 1). It can be speculated that exces-
sive alcohol intake could be closely asso-
clated with MetS iu male Japanese
diabetic patients. Moreover, moderate al-
cohol intake, which has been shown to be
beneficial for preventing CHD 1w U.S. and
Furopean diabetic patients. is not benefi-
cial for Japanese patients (40).

Few studies have applied both the
WHO and NCEP definitions of Mel$ to
the same subjects to compare the preva-
lence of MetS or its predictive value for
CVD. 1t has been reported that the prev-
alence of WHO-MetS is generally higher
than that of NCEP-MeiS in both sexes
(7,12). This was corfirmed in our Japa-
nese diabetic subjects, although the dif-
ference in prevalence was not great,
Regarding the predictive value of MetS, in
subjects without diabertes or other cardio-
vascular risks, Hunt et al. (27) reported
that the NCEP-MetS tended to be more
predictive for cardiovascular mortality
than the WHO-MetS, whereas 1. akka el al.
(9) reported a contrary result. In our dia-
betic patients, the NCEP guidelines, even
modified for optimal use by Japanese suh-
Jects, were not more predictive than the
WHO guidelines in female patients nor
did they show excellent clinical useful-
ness in male patients. One possible expla-
nation for this difference in our patients
could be the hypertension cut-ofl used,
with 140/90 mmHg in the WHO defini-

Table 2—Incidence of coronary heart disease and/or stroke (per 1,000 patient-vears) amo ng
study subjects grouped by metabolic syndrome status

WHO-defined metabolic

NCEP-defined metabolic

syndrome syndreme
Total ~ Without  With Without  With
(%) (%) (%) P (%) (%) F
Incidence amoug
Men
CHD 9.8 8.4 11.3 0.24 7.0 135 0.04
Stroke 7.7 5.1 103 0.05 6.6 9.1 0.35
CHD and/or stroke 17.1 12.7 21.6 ¢.03 130 226 0.02
Incidence among
Women
CHD 5.5 29 8.0 0.04 4.4 73 027
Stroke 7.2 28 11.2 <0.01 6.2 88 038
CHD and/or stroke 12.6 5.7 190 <0.01 10,7 156 022
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