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Original Article

Carotid Intima-Media Thickness and Plagque in Apparently Healthy
Japanese Individuals with an Estimated 10-Year Absolute Risk of
CAD Death According to the Japan Atherosclerosis Society (JAS)
Guidelines 2012: The Shiga Epidemiological Study of Subclinical
Atherosclerosis (SESSA)
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Aim: To examine whether subclinical atherosclerosis of the carotid arteries is concordant with the
categories in the 2012 atherosclerosis prevention guidelines proposed by the Japan Atherosclerosis
Society (JAS guidelines 2012), which adopted the estimated 10-year absolute risk of coronary artery
disease (CAD) death in the NIPPON DATAS0 Risk Assessment Chart.

Methods: Between 2006 and 2008, 868 Japanese men 40 to 74 years of age without a history of car-
diovascular disease were randomly selected from Kusatsu City, Japan. The intima media thickness
(IMT) and plaque number from the common to internal carotid arteries were investigated using ultra-
sonography. The absolute risk of CAD death was estimated based on the individual risk factor data,
and the mean IMT and plaque number in Categories I, Il and II of the guidelines were examined.
Results: The estimated 10-year absolute risk of CAD was directly related to the IMT (mean IMT
(mean=SD) (mm) for a 10-year absolute risk of 22.0% and >5.0%: 0.88+0.18 and 0.95+0.19,
respectively) and the plaque number. These results are compatible with the categories described by
the guidelines (mean IMT (mean+SD) (mm) for Categories I, II, and Il: 0.70+0.11, 0.810.16
and 0.88 £ 0.18, respectively; mean plaque number: 0.9, 2.1 and 3, respectively). These findings were
similar for Category I participants with or without DM and CKD.

Conclusions: Subclinical atherosclerosis of the carotid arteries is concordant with the 10-year abso-
lute risk of CAD and the categories in the JAS guidelines 2012.

J Atheroscler Thromb, 2013; 20:755-766.
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factors frequently coexist in a single individual, the
risk of atherosclerosis is preferentially assessed from a
global viewpoint employing an absolute risk assess-
ment that includes multiple risk factors®. Several
institutes, including the European Society of Cardiol-
ogy and European Atherosclerosis Society (ESC/EAS)
and the National Cholesterol Education Program-
Adult Treatment Panel Il (NCEP-ATPII), have pro-
posed guidelines using risk charts to estimate the abso-
lute risk®?.

In 2012, the Japan Atherosclerosis Society pro-
posed comprehensive lipid and risk management
guidelines (JAS guidelines 2012) using the NIPPON
DATAB80 Risk Assessment Chart to estimate the
10-year absolute risk of coronary artery disease (CAD)
death and stratified individuals into three categories
for the primary prevention of CAD?. The NIPPON
DATAS80 Risk Assessment Chart was developed for
the NIPPON DATA80 (National Integrated Project
for Prospective Observation of Noncommunicable
Disease and Its Trends in the Aged), a cobort study of
participants of the National Survey of Circulatory
Disorders conducted in 1980, Therefore, the degree
of subclinical atherosclerosis in the general population
based on the new guideline categories should be clari-
fied. Furthermore, the JAS guidelines 2012 classify
individuals with diabetes mellitus into Category 1,
although diabetes mellitus is considered to be a more
severe condition requiring secondary prevention,
according to the NCEP-ATPII*?. In the new guide-
lines, individuals with chronic kidney disease (CKD)
are also classified into Category II. Therefore, the
appropriateness of including diabetes mellitus and
CKD in Category I for Japanese individuals should
also be clarified.

The degree of carotid atherosclerosis can be
assessed noninvasively using ultrasonography. Several
studies have reported a relationship between cardio-
vascular disease (CVD) and the intima media thick-
ness (IMT) and plaque number”*?. We herein inves-
tigated whether the degree of subclinical atherosclero-
sis of the carotid arteries in the general population
today is concordant with the categories in the JAS
guidelines 2012 and the estimated 10-year absolute
risk of CAD death.

Methods

Study Population

Between 2006 and 2008, 2,381 Japanese men 40
to 79 years of age were randomly selected based on age
strata from Kusatsu City, Japan and sent an invitation
to participate in the baseline survey of the Shiga Epi-

demiological Study of Subclinical Atherosclerosis
(SESSA). Of these men, 1,096 agreed to participate.
The population of 40- to 79-year-old men in Kusatsu
city was 25,394 in April 2005. Therefore, the extrac-
tion rate was 9.4% (2,381/25,394), and the participa-
tion rate in this survey was 46% (1,096/2,381) for
men. Among these participants, 868 men 40 to 74
years of age without a history of cardiovascular discase
who underwent carotid ultrasound examinations were
analyzed. The Institutional Review Board of Shiga
University of Medical Science approved this study
(No. 17-19, 17-83).

Study Examinations

Trained observers collected data regarding smok-
ing, alcohol consumption and medical history using a
self-administered questionnaire and physical measure-
ments. The body mass index (BMI) was calculated as
the weight (kg) divided by the square of the height
(m). Blood pressure was measured using an automartic
blood pressure measurement machine placed on the
right arm of the seated participant after a five-minute
rest. The ankle-brachial index (ABI) was estimated by
measuring the blood pressure of the brachial and tibial
arteries using an automatic measurement machine
(Form PWV/ABI, Omron Colin, Japan) with the par-
ticipant in the supine position after a five-minute rest.
Peripheral artery disease (PAD) was defined as an ABI
of <0.9 on cither side.

Fasting blood samples were obtained. The serum
was separated and centrifuged soon after blood coagu-
lation. Plasma samples were collected in siliconized
tubes and shipped to a laboratory (Shiga Laboratory;
MEDIC, Japan) for the blood measurements. The lev-
els of serum triglycerides (TGs) and total cholesterol
were measured enzymatically, and that of high-density
lipoprotein (HDL) cholesterol was measured after
heparin-calcium precipitation. The measurements
were standardized according to the Centers for Disease
Control and Prevention/US Collaborating Center for
Reference Method Laboratory Network Research in
Blood Lipids (CDC/CRMLN) 2. Hypo-HDL choles-
terolemia was defined as an HDL cholesterol level of
<40 mg/dL. Plasma was collected into siliconized tubes
containing sodium fluoride for the enzymatic glucose
measurements. The level of hemoglobin Alc (HbAlc)
was measured using a latex agglutination inhibition
assay according to the standardized method of the
Japan Diabetes Society (JDS) and converted into the
National Glycohemoglobin Standardization Program
(NGSP) value using the following formula: HbAlc
(NGSP) (%)=1.02xHbAlc (JDS) (%)+0.25". In

the present study, diabetes mellitus was defined as a
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M“m e

Secondary Prev;ention

1)Diabetes mellitus (DM)

2)Chomnic kidney disease (CKD)
3)Non-cardiogenic cerebral infarction*
4)Peripheral artery disease (PAD)

—

No‘

Manag ories based on absolute risk for the primary prevention of CAD

. Additonalrisk

One or more of the following:

10-year probability (absolute risk ) of
CAD death derived from NIPPON

DATAS0) No additional risk

<0.5%
0.5t0 <2.0%
>2.0%

1) Hypo-HDL-~choles terolemia (HDL-C < 40 mg/dl)

2) Family histroy of premature CAD in first-degree
relatives (a man aged < 55years or a woman aged <65
years)**

Fig.1. Flow chart for setting management targets of LDL-cholesterol poposed by the Japan Atherosclerosis Society guidelines 2012,

which modified for the present study.
This flow chart is not applicable to patients with FH.

*Non-cardiogenic cerebral infarction was excluded as history of stroke for the present study.
** Family history of premature CAD was not considered for the present study.

LDL-cholesterol: low density lipoprotein cholesterol
HDL-cholesterol: high density lipoprotein cholesterol

fasting blood glucose level of 2126 mg/dL and/or an
HbAlc (NGSP) level of >6.5% and/or the use of
antidiabetic medications, although diabetes mellitus is
defined as a casual blood glucose level of 2200 mg/dL
in the original NIPPON DATAS80 Risk Chart.
Impaired glucose tolerance was defined as a fasting
glucose level between 110 mg/dL and 126 mg/dL for
only those individuals not taking medications for dia-
betes mellitus. The serum creatinine level was mea-
sured enzymatically. The estimated glomerular filtra-
tion rate (¢GFR) was calculated using the following
formula for men: eGFR (mL/min/1.73 m?) =194 x
creatinine %% x age%?%7. Casual urine was collected
for the semiquantitative assessment of proteinuria
using a dipstick (Uriace-ke, Terumo, Japan). The results
were recorded as (=), (£), (+), (2+), (3+) or (4+),
which corresponded to approximate protein concen-
trations of <15, <30, <100, <250, <1,000 and
21,000 (mg/dL), respectively. Chronic kidney disease
(CKD) was defined as proteinuria > (+) and/or an

eGFR of <60 mL/min/1.73 m%.

The IMT and number of plaques from the com-
mon carotid artery (CCA) to the internal carotid
artery (ICA) were investigated using an ultrasound
device equipped with a 7.5-MHz probe (Xario-660A,
Toshiba Medical Systems, Japan) according to a stan-
dardized method established and certified by the
Ultrasound Research Laboratory of University of
Pittsburgh. The details of the scanning procedure have
been described elsewhere” 419 In brief, for the CCA,
both the far and near wall 1 cm proximal to the bulb
were examined, while only the far wall was examined
with respect to the bulb and a 1-cm area of the inter-
nal carotid artery (ICA). The IMT was traced using
the automatic image reading program of the AMS
(Chalmers University of Technology, Gotenburg, Swe-
den). A plaque was defined as a focal thickening lesion
with an IMT of 21 mm.
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Table 1. Characteristics of study participants according to estimated absolute 10-year risk for CAD death among men aged 40 to

74 years
Total Estimated 10-year absolute risk for CAD death
<0.5% 0.5<rsk<2.0%  2.0=risk<5.0% 5% <
2 for trend
Mean®=8D  Mean*SD Mean=SD Mean=8D Mean=SD

Number of participants (%) 868 (100) 201 (23.2) 348 (40.1) 199 (22.9) 120 (13.8)

Age at exam (years) 61.8%9.1 49.8%6.7 624=55 67.8%5.0 70.3%4.2 <0.001
BMI (kg/m?) 23.6%3.0 23.8+3.2 233=2.9 237+2.8 24.1%32 0.327
Systolic blood pressure (mmHg) 136%=19 124%14 134=17 144x19 147=19 <0.001
Diastolic blood pressure (mmHg) 80+11 77+10 8010 8213 81+10 <0.001
Pulse (beat/min) 6510 64£9 64£10 66=11 6611 0.012
Total cholesterol (mg/dL) 211%33 200+32 208=%31 218%32 22434 <0.001
Triglycerides (mg/dL) 130=85 122+73 13092 127+68 152+102 0.011
HDL-cholesterol (mg/dL) 59%17 5915 60+18 59%18 56+15 0.226
Creatinine (mg/dL) 0.8+0.2 0.8%0.1 0.8x0.2 0.8%0.1 0.9x0.2 <0.001
¢GFR (mL/min/1.73 m? 7414 8112 7414 72%12 68%15 <0.001
Glucose (mg/dL) 10221 98+20 97 =14 105+21 120+28 <0.001
Hemoglobin Alc (NGSP) (%) 6.020.8 5.6%0.6 5.840.5 6.120.8 7.0%1.1 <0.001
Medication for hypertension (%) 26.4 10.4 247 36.2 41.7 <0.001
Medication for dyslipidemia (%) 11.9 7.5 115 10.6 22.5 <0.001
Medication for diabetes mellitus (%) 9.6 0.0 4.3 13.1 35.0 <0.001
Diabetes mellitus (%) 21.0 2.0 6.6 27.1 84.2 <0.001
Peripheral artery diseases (%) 1.2 0 1.1 0.5 4.2 <0.001
Choronic kidney disease (%) 16.1 3.0 16.7 18.6 32.5 <0.001
Current Smoker (%) 34.9 37.8 33.6 322 38.3 <0.001
Current Drinker (%) 783 82.1 80.2 74.4 73.3 <0.001

CAD: coronary artery disease, BMI: body mass index, HDL-cholesterol: high density lipoprotein cholesterol, eGFR: estimated glomeruler filtration

rate

Categorization of the Participants and Estimation
of the 10-Year Absolute Risk of CAD Death

First, we estimated the 10-year absolute risk of
CAD using the original NIPPON DATAS80 Risk Chart
based on the baseline age (years), sex, current smoking
status (yes/no), systolic blood pressure (mmHg), total
cholesterol level (mg/dL) and presence of diabetes
mellitus (yes/no)®.

Next, we classified the participants into the three
categories proposed by the JAS guidelines 2012 for
the purpose of LDL-c management: “Category 17 (low
risk), “Category II” (intermediate risk) and “Category
" (high risk)?. The classification steps are shown in
Fig.1. According to the guidelines, in the first step,
individuals with either DM, CKD, a history of non-
cardiogenic cerebral infarction or PAD were per se con-
sidered to be at high risk for CAD death, with a rate
equivalent to 2% within 10 years, and were classified
into Category Il without any further risk assessment.
In the second step, the 10-year absolute risk of CAD
death was estimated using the methods of the JAS

guidelines 2012, and the participants were classified
into three categories: “Category 1” (an estimated abso-
lute risk of <0.5%), “Category II” (0.5% to <2.0%)
and “Category II” (22.0%). The presence of any of
the following risk factors (“additional risk factors”)
resulted in an upgrade from Category I or II to Cate-
gory I or III, respectively: hypo-HDL cholesterolemia,
a family history of premature CAD and/or impaired
glucose tolerance. In the present analysis, we catego-
rized the participants similarly, with two exceptions:
(1) none of the study participants had a history of
noncardiogenic cerebral infarction because a history of
any type of stroke was an exclusion criterion for the
cohort; (2) a family history of premature CAD was
not assessed because we did not obtain the pertinent
information. In the subanalyses, we further stratified
the participants in Category Il according to the pres-
ence or absence of diabetes mellitus and CKD to com-
pare the carotid ultrasonography findings between these
groups. We also analyzed the participants using strat-
ification according to the median age (<63 years
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Table 2. Intima media thickness and plaque prevalence of carotid artery according to estimated 10-year absolute risk for CAD

death among men aged 40 to 74 yeats

Total Estimated 10-year absolute risk for CAD death
<0.5% 0.52risk<2.0%  2.0<risk<<5.0% 5%<
2 for trend
MeanxSD  Mean*SD Mean = SD Mean=SD Mean+SD
Number of participants (%) 868 (100) 201 (23.2) 348 (40.1) 199 (22.9) 120 (13.8)
Mean IMT (mm) 0.83%0.18 0.71%0.11 0.82%0.16 0.88%0.18 0.95+0.19 <0.001
Mean IMT of CCA (mm) 0.81%0.16 0.69%0.12 0.80+0.14 0.87x0.17 0.92+0.16 <0.001
Mean IMT of ICA (mm) 0.72=0.26  0.64%=0.16 0.72+0.24 0.75+0.27 0.82+0.36 <0.001
Mean IMT of BULB (mm) 0.97+0.31  0.80%=0.20 0.98+0.31 1.03+1.03 1.14%0.35 <0.001
1 mm<mean IMT of CCA (%) 11.3 0.0 8.3 15.6 30.8 <0.001
Plaque (%) 75.3 50.2 80.7 80.9 92.5 <0.001
Number of plaque (numerical value)* 23%2.3 1.0x1.3 2.2x2.1 2927 4.0x2.6 <0.001

CAD: coronary artery disease, IMT: intima media thickness, CCA: common carotid artery, ICA: internal carotid artery

Individuals without plaques are included in the estimation.

(mean=SD: 54.4+6.9), 263 years (mean=SD:
68.9%3.7)) because carotid atherosclerosis is strongly
associated with age, which is a classification factor in
this category.

Statistical Methods

Differences in the characteristics of the partici-
pants were examined using an analysis of variance for
continuous variables and the x*-test for dichotomized
variables according to the estimated absolute risk. All
confidence intervals (Cls) were estimated at the 95%
level. A p-value of <0.05 was considered to be statisti-
cally significant. The Statistical Package for the Social
Sciences, version 17.0] software program (SPSS Japan
Inc., Tokyo, Japan) was used for all analyses.

Results

Table 1 shows the characteristics of the study
participants according to the estimated 10-year abso-
lute risk of CAD death. The mean age of the partici-
pants was higher and the levels of traditional athero-
sclerotic risk factors, such as blood pressure, lipids and
glucose, were less favorable among the participants
with a higher 10-year absolute risk. Conversely, cur-
rent drinkers were more frequent among those with a
lower risk. The prevalence of current smokers tended
to be higher in the lower risk groups; however, the
value of the lowest risk group was 37.8%, which is
similar to the value of the highest risk group (38.3%).
The proportion of participants with a 10-year absolute
risk of CAD death >2% was 36.7% among the pres-
ent study population.

Table 2 shows the IMT values and plaque num-

bers in the carotid artery according to the estimated
10-year absolute risk of CAD death assessed using the
original NIPPON DATAS80 Risk Chart. The mean
IMT of the CCA, ICA and bulb all increased in asso-
ciation with an increase in the estimated 10-year abso-
lute risk. The number of plaques also increased from
one for an estimated 10-year absolute risk of <0.5%
to up to four for a risk of 25%. All of these trends
were statistically significant among the four categories
of estimated 10-year absolute risk (p for trend <0.001).

Table 3 (A) shows the IMT values and plaque
numbers according to the categories described in the
JAS guidelines 2012. The IMT and plaque number
increased in association with the category number.
Among the category Il participants, the mean IMT
values at all sites were higher, the prevalence of plaque
was as high as 83% and the mean number of plaques
was three. We further stratified the participants in cat-
egory Il according to the presence or absence of dia-
betes mellitus (Table 3 (B)). The mean IMT and
plaque number in the participants with diabetes melli-
tus were similar to those of the nondiabetic category
IT participants. The prevalence of a CCA IMT of >1.0
mm was significantly higher among the participants
with diabetes mellitus; however, when we estimated
the prevalence of a CCA IMT >1.1 mm, no statisti-
cally significant differences were found (5.2% in the
nondiabetic participants, 7.1% in the participants with
diabetes mellitus, p for the difference was 0.421) (not
shown in the table). Table 3 (C) shows the presence
of carotid atherosclerosis in the category Il partici-
pants stratified according to the presence or absence of
CKD. There were no statistical differences between
the participants with and without CKD.
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Table 3. (A) Intima media thickness and plaque of carotid artery according to the category for LDL-c management proposed by the JAS guidelines 2012
(B) Intima media thickness and plaque of carotid astery of the non-diabetec category Il pasticipants and participants with diabetes mellitus
(C) Intima media thickness and plaque of carotid artery of the non-CKD category IIl participants and participants with CKD

Category for LDL-c management proposed by JAS2012 Guideline

) I I il
Mean +SD Mean +SD MeanSD  for trend
Number of participants (%) 170 (19.6) 245 (28.2) 453 (52.2)
Mean IMT (mm) 0.70=0.11 0.81%0.16 0.88+0.18 <0.001
Mean IMT of CCA (mm) 0.68%0.11 0.79%0.15 0.86x0.16 <0.001
Mean IMT of ICA (mm) 0.64=0.16 0.70=0.23 0.77=0.30 <0.001
Mean IMT of BULB (mm) 0.81%0.21 0.97+0.33 1.04+0.30 <0.001
1 mm<mean IMT of CCA (%) 0.6 7.3 17.4 <0.001
Plaque (%) 48.2 79.5 83.2 <0.001
Number of plaque (numerical value)* 0.9%1.3 21%1.9 3.0£2.6 <0.001
II (excluding diabetes) Diabetes mellitus .
(B) Mean E D MeanSD  for difference
Number of participants (%) 271 (31.2) 182 (21.0)
Mean IMT (mm) 0.88+0.17 0.89+0.19 0.440
Mean IMT of CCA (mm) 0.86x0.16 0.87%0.17 0.324
Mean IMT of ICA (ram) 0.77 £0.30 0.75+0.28 0.462
Mean IMT of BULB (mm) 1.02%0.27 1.06+0.34 0.133
1 mm<mean IMT of CCA (%) 14.0 22.5 0.023
Plaque (%) 80.8 86.8 0.097
Number of plaque (numerical value)* 2.9%2.5 3.1%27 0.315
II (excluding CKD) CKD .
© Mean®SD Mean £SD p for difference
Number of participants (%) 313 (36.1) 140 (16.1)
Mean IMT (mm) 0.88x0.17 0.88=0.19 0.850
Mean IMT of CCA (mm) 0.86+0.16 0.87+0.17 0.730
Mean IMT of ICA (mm) 0.76+0.28 0.77+0.32 0.740
Mean IMT of BULB (mm) 1.04%£0.30 1.03%£0.30 0.820
1 mm<mean IMT of CCA (%) 18.2 15.7 0.593
Plaque (%) 834 82.9 0.892
Number of plaque (numerical value)™ 3.0£2.6 2.9%x25 0.580

LDL: low density lipoprotein, CKD: chronic kidney disease, IMT: intima media thickness, CCA: coramon carotid artery, ICA: internal carotid artery
Diabetes mellitus was defined as fasting blood glucose = 126 mg/dL and/or HbAlc (NGSP) 26.5% and/or medication for diabetes mellitus.

Chronic kidney disease (CKD) was defined as proteinuria > (+) and/or eGFR <60 mL/min/1.73 m?.

*Individuals without plaques are included in the estimation.
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Table 4. Intima media thickness and plaque prevalence of carotid artery according to the category for LDL-c management pro-
posed by the JAS guidelines 2012 among men aged 40 to 74 years with stratification by median age ((A) <63 years old,

(B) 263 years old)
Total Category for LDL-c management proposed by JAS2012 Guideline
I I m
Mean=SD Mean=SD Mean+SD Mean+SD # for rend
(A) Age <63 years

Participants number (%) 423 (100) 164 (38.8) 134 (31.7) 125 (29.6)

Mean IMT (mm) 0.76+0.15 0.70+0.11 0.78+0.13 0.82%0.18 <0.001
Mean IMT of CCA (mm) 0.75%0.16 0.68%0.11 0.76=0.14 0.81%0.20 <0.001
Mean IMT of ICA (mm) 0.68+0.19 0.64x0.16 0.68%0.19 0.71%0.22 0.003
Mean IMT of BULB (mm) 0.88+0.24 0.81£0.21 0.90+0.21 0.95+0.28 <0.001
1 mm<mean IMT of CCA (%) 6.1 0.6 6.7 12.8 <0.001
Plaque (%) 66.6 49.4 75.2 80.0 <0.001
Number of plaque (numerical value)* 1.7%2.0 1.0x1.3 1.7%1.6 2.5%27 <0.001

(B) Age =63 years

Participants number (%) 445 (100) 6(1.3) 111 (24.9) 328 (73.7)

Mean IMT (mm) 0.89+0.18 0.71%0.12 0.85=0.18 0.91x0.17 <0.001
Mean IMT of CCA (mm) 0.86+0.15 0.74+0.16 0.81=0.15 0.88£0.15 <0.001
Mean IMT of ICA (mm) 0.77%0.31 0.59+0.13 0.73+0.27 0.79+0.32 0.028
Mean IMT of BULB (mm) 1.06+0.33 0.77+0.11 1.05+0.42 1.07£0.30 0.123
1 mm<mean IMT of CCA (%) 16.2 0.0 8.1 19.2 0.005
Plaque (%) 83.6 16.7 84.7 84.5 0.069
Number of plaque (numerical value)* 3.0£25 0.7£1.6 2.5%2.2 3225 0.002

IMT: intima media thickness, CCA: common carotid artery, ICA: internal carotid artery

&, . . . . . . .
Individuals without plaques are included in the estimation.

Similar results were also observed with respect to
stratification according to the median age (<63 years
(mean*SD: 54.4£6.9), 263 years (mean=SD: 68.9
+3.7)) (Table 4). We also performed a sensitivity anal-
ysis restricted to the participants not taking medica-
tions for hypertension, dyslipidemia or diabetes melli-
tus. The mean IMT and number of plaques were simi-
lar to the results shown in Table 3 (data not shown).

Discussion

We found that the mean carotid IMT and plaque
number are concordant with the risk stratification of
the lipid management guidelines proposed by the JAS
guidelines 2012, estimating the 10-year absolute risk
of CAD death using the NIPPON DATAS80 Risk
Assessment Chart. To the best of our knowledge, this
is the first report to clarify carotid ultrasonography
findings according to the absolute risk of CAD in the
general population, especially in Asia, where stroke is
the predominant cause of CVD mortality.

Previous studies have demonstrated that the IMT
and the presence of carotid plaque are associated with

future risk of cardiovascular events, including stroke
and CAD7!! 1619 T Japan, Kitamura ez 4l. reported
that an increased IMT of the CCA and the presence
of uncalcified plaque in the ICA predict the risk of
stroke in the general elderly population'®. The
reported value of the relative risk of an increased IMT
varies with respect to different study participants and
end points'® %), A systematic review and meta-analysis
of cohort studies in Western countries concluded that
the relative risk per IMT difference is slightly higher
for stroke than for CAD?. However, most risk fac-
tors, even those for stroke, are common to both the
coronary and carotid arteries, although the impact of
each risk factor can differ. Therefore, the results of the
present study showing that the presence of carotid
atherosclerosis is concordant with the estimated 10-year
absolute risk of CAD are acceptable.

The NIPPON DATA is a cohort study of partic-
ipants of the National Survey on Circulatory Disor-
ders of Japan conducted by the Ministry of Health,
Labour and Welfare of Japan® #%. The baseline data
of the NIPPON DATA80 were obtained in 1980,
more than 30 years ago. Since then, the lifestyle and
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risk profiles of individuals in Japan have changed dra-
maticallyV. Nevertheless, our findings regarding carotid
atherosclerosis in the present population are concor-
dant with the estimated 10-year absolute risk and the
categories described in the JAS guidelines 2012.

In the present study, we found that the mean
IMT values at all sites were higher in the participants
in Category Il than in those belonging to other cate-
gories and that the prevalence of plaque was as high as
83%, with a mean number of three plaques in the
Category Il participants. These atherosclerotic findings
were confirmed, irrespective of age group and medica-
tons. Therefore, the present study showed that mak-
ing a global assessment using the JAS guidelines 2012
also provides information regarding the prevalence of
carotid atherosclerosis in the clinical setting. Guide-
lines, including the JAS guidelines 2012, that adopt
an absolute risk assessment classify individuals with a
higher absolute risk of CHD into the high-risk group
requiring active risk management®> 7). Although
epidemiological studies of the relationship between
lipid profiles and carotid atherosclerosis in Japan
remain insufficient, the comprehensive risk manage-
ment proposed in the JAS guidelines 2012 may be
beneficial for preventing carotid atherosclerosis.

Prospective studies reporting an association
between the IMT and CAD in the general population
are very scarce in Japan, likely due to the low inci-
dence of CAD. However, the IMT has been reported
to be associated with the severity and likelihood of
CAD and to predict the likelihood of future CAD in
diabetic patients®® 2. Therefore, our results showing
an increased IMT in the Category Il participants sug-
gest the possibility that an increased IMT is associated
with the likelihood of CAD. However, it should be
noted that a recent meta-analysis reported that the
addition of IMT measurement to an assessment of the
absolute risk is associated with a small improvement
in the ability to predict the risk of myocardial infarc-
tion37.

Diabetes mellitus is a high risk factor for the
development of atherosclerosis, the pathophysiology
of which is complicated® . The ESC/EAS guidelines
classify individuals with diabetes mellitus into class I
for primary prevention, which represents a very high
risk, requiring active management of all risk factors?.
In the United States, diabetes mellitus is considered to
be a more severe condition, being compatible with
secondary prevention?. Although individuals with
hyperglycemia frequently have other risk factors, such
as dyslipidemia and hypertension, few diabetic patients
meet the target levels of the above-mentioned risk fac-
tors®37. Therefore, the JAS guidelines 2012 classify

diabetes mellitus into Category Il for primary preven-
tion, not the category of secondary prevention. Fur-
thermore, the guidelines recommend that the LDL-C
level in diabetic individuals be <120 mg/dL?. In the
present study, we compared the participants with dia-
betes mellitus and those without diabetes in Category
Il separately and found that the carotid ultrasonogra-
phy findings were similar between the two groups.
Our findings therefore support the JAS guidelines
2012, which place diabetes mellitus into Category III.
However, we also found that the prevalence of plaque
tended to be higher among the participants with dia-
betes mellitus than those without. Our study partici-
pants were by and large relatively healthy individuals
from the general population and did not include
severely diabetic patients with poor glycemic control.
Therefore, further studies are needed to clarify the tar-
get lipid levels in Japanese patients with diabetes mel-
litus.

Previous epidemiological studies have demon-
strated that CKD is a high risk factor for CVD¥*40,
Therefore, the JAS guidelines 2012 classify individuals
with CKD into Category II for primary prevention
and recommend a target level of LDL-C of <120 mg/
dL?. In the present study, we confirmed that the
degree of carotid atherosclerosis in the participants
with CKD was as severe as that observed in the partic-
ipants in Category Il without CKD, which supports
the classification of the guidelines.

Several limitations regarding the present study
should be noted. First, family history was not consid-
ered during risk classification in this study. Second, we
conducted this study in men only; thus, the results
may not be applicable to women. Finally, we used the
IMT as a surrogate marker of subclinical atherosclero-
sis, although the predictive value of the progression of
IMT is in debate®”. Further studies using CAD as a
study end point are required to confirm the validity of
the guidelines.

In conclusion, the carotid IMT and prevalence
of plaque, as assessed using ultrasonography, are con-
cordant with the risk stratification described in the
lipid and comprehensive risk management guidelines
proposed by the JAS guidelines 2012. Individuals clas-
sified as belonging to the higher category should ade-
quately control their risk factors, including the lipid
levels, with lifestyle modification and medications in
order to prevent CVD.
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2. NETuEY Ale LT, RRISEEFRTOREE -NIPPON DATA90-

MEBNE BH B (GREFRZEEFMARGEELEE HER)
MRS HEE i EX LREMREREERENEEFDERBERESEE )
MERTE ZH " WEENRELSEFEEAREEFEMN 202)
gEaEE Bl FE (GREMRZEEFEMAREEERE 2i2)
WEEAHE KB WX GUREERRZEFHARGESRE HEHR)
MEBAE FR J  (LIRERKZEFEMARISEE MR Bh#)
MESEE PME X (RIRBERFREREEE HEER)

MEaE B R WEERNRELREFREAREEZEM 320
WELEE Bl BA ERRLERKREEER - PHEFERE HHER)
MELHE RKARER FRREEFNEEZAREESEE 22
BrgEsEE ML B (BEFHaSBE—BREwE k)

WA EE M B (BESBRFEFHEEZARELETR R
MFsEE BRI WEERRET UTEEHRRL S — HEER)

TR ATy Ale LERBER L OBEESECKEREZ P LITHE IR TWAN,
BRBEBROSHNECRLE KREBERAT VT NTBWTH, Hbale BRKEA & B
TERBEBDY R LR NIENTIHARW.

Xt4 & J5%5 : NIPPON DATA90 DB INE D 5 b, RRBEBOBEDRNT, 1204 (HiE
2,962 4, &ME4,1584) %, I5EMBHLIET2RER L. BERFEORVIERE LN
— AT A D HoAlc(NGSP)EZ S LI 5 BRI AL (5. 0%, 5. 0-5.4%, 5. 5-5. 9%,
6.0-6. 4%, and 6.5%EL L), HBIAF— FEFARAVTRIET S X UEBEARET
DN — NELEEH L.

FEER 15 EOBEHRIPIC 1,104 L DOFTRHER L. 2055, FRBKBELIX
304 4 (EEDARECER 61 45 ; WizeH 127 46, O BMEEZE 78 4, MMHIM 25 4, ¥ FRE
DNEES 24 4) TohoT-. HbAle D EFITHEN, BIET, BIUERBEBRELT Y X7
TOERAIC ER U7z, HbAle 5. ORIGEEZEMEL LT, 4, £, AFETHESCHOBER
FRBARRT CTHE LAY — R (95%EEXM) 1%, HbAlc 5.0-5.4%#ET 1. 31
(0.93-1.84), 5.5-5.9%%¥ 1.38 (0.93-2.04), 6.0-6. 4%%E 2. 18 (1.22-3.87), 6.5%LL
ERE2.75 (1.43-5.28), FERFEIBEDDOH D 2,04 (1. 19-3. 05) Th o7z, FEEIT HoAlc
DEFITESRVEBIVEEE T L UOMEEET Y X713 EF 3 2EmERBO A,
BRiHi I & X BEE A R D o .
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OBJIECTIVE —Associations between HbA,, and cardiovascular diseases (CVD) have been
reported mainly in Western countries. It is not clear whether HbA;, measurements are useful
for assessing CVD mortality risk in East Asian populations.

RESEARCH DESIGN AND METHOBS—The risk for cardiovascular death was evalu-
ated in a large cohort of participants selected randomly from the overall Japanese population.
A total of 7,120 participants (2,962 men and 4,158 women; mean age 52.3 years) free of previous
CVD were followed for 15 years. Adjusted hazard ratios (HRs) and 95% Cls among categories of
HbA, . (<5.0%, 5.0-5.4%, 5.5-5.9%, 6.0-6.4%, and =6.5%) for participants without treatment
for diabetes and HRs for participants with diabetes were calculated using a Cox proportional
hazards model.

RESULTS—During the study, there were 1,104 deaths, including 304 from CVD, 61 from
coronary heart disease, and 127 from stroke (78 from cerebral infarction, 25 from cerebral
hemorrhage, and 24 from unclassified stroke). Relations to HbA; . with all-cause mortality and
CVD death were graded and continuous, and multivariate-adjusted HRs for CVD death in par-
ticipants with HbA, . 6.0-6.4% and =6.5% were 2.18 (95% CI 1.22-3.87) and 2.75(1.43-5.28),
respectively, compared with participants with HbA; . <5.0%. Similar associations were observed
between HbA, . and death from coronary heart disease and death from cerebral infarction.

CONCLUSIONS—High HbA, . levels were associated with increased risk for all-cause mor-
tality and death from CVD, coronary heart disease, and cerebral infarction in general East Asian
populations, as in Western populations.
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ince the association between HbA;.

and microangiopathy was estab-

lished in patients with diabetes,
HbA, . has been used for not only the de-
termination of glucose control among pa-
tients with diabetes but also the diagnosis
of diabetes (1). Measurement of HbA,,
is also recommended for cardiovascular
risk assessment in asymptomatic adults
without a diagnosis of diabetes (2) be-
cause the association between HbA;,
and the risk for cardiovascular disease
(CVD) in general populations has been
reported, mainly from Western countries
(3-10).

There have been only a few studies
regarding the associations between HbA, .
and CVD in Asian populations (11~13).
Furthermore, these studies were from
Japan, and HbA; . measurements were ex-
pressed mainly using Japan Diabetes So-
ciety (JDS) values rather than National
Glycohemoglobin Standardization Pro-
gram (NGSP) values; thus, we cannot com-
pare these results with those from Western
countries. Recently, the JDS provided an
equation for the conversion from HbA;.
(JDS) to HbA, . (NGSP) units (14), which
allows a comparison of the results from
Japanese studies and previous studies
from Western countries.

CVD in East Asian people is charac-
terized by a higher rate of stroke and lower
rate of coronary heart disease compared
with CVD in Western populations (15). In
one previous study evaluating the associ-
ation between HbA,. and incidence of
stroke in Japan, ischemic stroke, but not
hemorrhagic stroke, was associated with
HbA,, in Asian populations (12). Other
studies from Japan (11,13) showed a sig-
nificant association between HbA, . and
CVD; however, the number of participants
and CVD events were too small to calcu-
late the risk by subtype of CVD, such as
coronary heart disease, stroke, cerebral in-
farction, and cerebral hemorrhage.

The current study was performed to
examine the association between HbA,.
using NGSP values and the risks for death
from all causes and from CVD (coronary
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