2F A, M LATFo—/L T OC ERE e
T ANBHENTHWSH, HDL 2 VAT B —/b,
LDL 2L AT ua— KO, R Z7 VT4 NI,
ESERSFE Y X —CHRBIZER ST
a/ 7 ANERINTEY., ThvbigREryZ—
® web site TAERINTWA, HDL 2LV AT a2 —
NTHBERBREZEZNRELIEHL 2LV AT 2 —
VOB 1 /5 A (2012406 H) & LT, LDL
IV ATa— )V TIIERREE 2% & Lz LDL
S L RTFa— L OEREL T v 7T A (2012 £E 06

A)YE LT, MV Z U ®TA RTIREERERE 23
GL LMY TV BT A R(PHEEER) OZEREL T
075 52012806 ) & LTABEIRTWA,

FTH, RV BT A FOEELE, DBRET
RO Ta 7T ATHY, FOBHEEIZ CDCIZ
AL S h 2uvh ) 57-T4) b=7" TR - B BT
HTRD LN TN EITEHERD B,

[BQ Y&z %9 5 B D FEA AR ]

BQIEIX. Ny s F 5 R1.006 DHET TlE
DB EBICEET AV aI s & VIDL &
Fa—T AT P —THEL, FTELHS % Botton
fraction(BF) & ¥4 A, BFFHOa L RT o —V%
BFC, BF 1D HDL -~ %Y v~ H U SEEE TS
B HE Lo L AT o —A% HL-C & B9,
LDL-C fEi%. LDL-C=BFC-HDL-C & L TR BN 5,
2013 4F 10 A OFFMlAAEE (& DI KX EfE R
BT ZEE o & — D BRC O 3 1B DRI DR E
(CV) 1L 0. 33%., IERERE % /~3 EHMEIX CDC 1%t L
T-0. 10mg/dL %7 L, FA#RIZ LT HDL-C TIXEH
BE(CV) 23 0. 74%, IEMEELE 0. 05mg/dL, LDL-C Tk
FEREE (CV) 43 0. 27%, IEREREIE-0. 29mg/dl 2R L
oo ZIUD OFEERARIZ. WIS EESITEIC
BANAHERE (F2) 2T, LLEOREN
5. ESTIEREEE Y v X — DSBS E
i3 BQ HEDIEHELIRFBIZ B D & HIWT S v, ARBFFEIE
BT ARIEEFREENTET LTS,

[BQ {EDEAM 2 B EREEIZ DWW T

O EMERZFFETREEF—CUT, BE ) I
BT HBE L EROBERESL, £3ITRL
7zo CDC(x) & E& (v) »ABRIRERIZ. BFC TIX
y=0. 988x+1. 794 (R2=0. 997) . HDL-C TlX
y=0. 980x+1. 118 (R2=0. 994) . LDL-C TiZ
y=0. 987x+1. 200 (R2=0. 997) 7~ L. MF I
EWFEBAMESER O v,

® EfETHE BN 3 ESR (BFC, HDL-C, LDL-C)

— 175 —

BIERAEZ R 2 OHELEICESWHTHEL
A OB, FEEE T BFC T 280 1%
K 267 T 95. 4%, HDL-C T 280 MiKH D
267 TR U <L 95.4%., LDL-C T 280 ¥k
257 T91.8% %~ L, —JF, IEREE CIXFEER
12 LT 91. 4%, 94.6%, 89.6% CTdH -7,
1997 £ 05 H 735 2012 4E 10 A F TD 15 £
WZHIE &N T2 0B OY—_A THWLHILEZE
280 RIED TN T, FHh—A FITHE
DOIEHEME% CDC TR 2%/ A 7 A TR 2 1T
L7z, FRUC XX, BIERRBYSH & g L
Jo k&, EfEO LDL-CERKEIRELZ =T
fERBERD bR, BIEBRICKE 2
PEZAHLDOTIERN-,

CDC » BAZEICKI 4 2EFEDNNA T ADKE
X% 3 B (BFC, HDL-C, LDL-C)RIIZE 1 d
A, B, CIZRLT, 1A b, 122. 3mg/dL 735
223. Tmg/dL DPREIZIIT B BFC DA T A
DL TH D, xEIZILCDC D BEME., v
BHZIL CDC & DEDKE S B RBE (mg/dL) TR
L7z, FOFER. Y=—0.012x+1. 759 (R2=0. 042,
p value=0.001) THh o7z, X DIRED p value
& B%EERIXZENZ 0,001 & (0. 019,
-0.005) TH Y., yEIF® p value & 95%15#H
RAIZZNE410.004 & (0.551, 2.968) TH
o7, 1B 1%, 27.0mg/dL 2>% 72. 4mg/dL @
BERIC BT A HDL-C DAL T ZADSHE T
HbD, xENTIZCDC D BIEfES ., v #hIZiL CDC
EDEDRE ZERE (mg/dL) TRLE, 20
FER. Y=-0.020x+1. 112 (R2=0. 063, p
value<0.001) ThHoTz, X DIRED p value
& 95%IEHER 1L Z 7 11<0. 001 & (-0. 029,
-0.011) TH Y., yUIHF D p value & 95%(58H
BRILZFNF41<0.001 & (0.671, 1.553) Th
o7, K 1C I, 71.5mg/dL 2>5 173. 3mg/dL
DEELIZBIT B LDL-C DA T AD43H K
Thb, xENIITCDC O EEME ., vEoIix
CDC & DEDORKE I ZRE (mg/dL) TR LT,
FOFEE, Y=—0.013x+1. 186 (R2=0. 059, p
value<0.001) THo7-, X DRI D p value
& 5% IEHERAIL T N ZF41<0. 001 & (-0. 020,
-0.007) THY ., vy D p value & 95%IEHE
FRFIZENFH 0.004 & (0.376, 1.996) T
ST, LEDREHRENS, CDC & DAL T ATH,
5 LIERALIIIERICER LT,

BQ BBz 1T B 3 B3 (BFC, HDL-C, LDL-C) Bz,
BFC (x ##) & LDL-C(y k) ORAREZK 3 D D T,



BFC (x ##) & HDL-C (y #h) OEEfR %X 3 D E I,
%7z, LDL-C (x ) & HDL-C (v &) DO BER %X 3
DF IR L, X 3D,

y=1. 088x—0. 208 (R2=0. 652, p value<0.001) T
HoT, XDIRELD p value & I5%IEFEIRFR
IZFNFN<0.001 & (0.994, 1.182) TH YV | v
YD p value & BWEHEBRITENZFN
<0.001 & (-0.289, —-0.128) TdhH -7z, X 3E
%, y=0.480x+0. 513 (R2=0. 057, p
value<0. 001) ThH o7, X DRI D p value
& B % EHEIBRIILE N E1<0. 001 & (0. 250,
0.711)TH Y, yOIFDp value & 95%I5HH
[BAIEZZ2H<0. 001 & (0.316, 0.710) TH
27, E£77. 3F 1.

y=—0. 441x+0. 299 (R2=0. 087, p value<0.001)
THolz, X DRED p value & 95%EHE[E
FI3XFNE4<0.001 & (-0.609, —0.273) TH
V. yEIRF®p value & B%IEEEFRITFN
FH0.004 & (0.098, 0.499) ThHot-, Lk
DFERMND ., BQIED 3 EE DR TIL, BF D4y
B, T2 bBELOERNRLEETHY,
LDL-C fEDIEEREMEIZ B X DRENRKRE W &
DB BN E 72 o2, —F5, BFC & HDL-C DB
TIMEEMREIT 7T X2, F£ /2. LDL-C & HDL-C
O BME TR E T~ A T R OMEE A FED
LA, WL LDL-C OIEREMIZE 2 5
EENIRE IR Dol ERHLNE 2o
Y

E. #5

CDCIZHIT % 15 FM OB B LT+ 2 &
12L&V, LDL-C OEHESHTIETH 5 BQ Ik (Beta
quantification) DHEIEREZBH LN L, Z0
e Z TR U ORISR BT DRI D 2T
EHYETS,
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Osaka 1013 {October 2013) LDL cholesterol survey

Bottom Fraction

BF BF % Bias |Absolute| Bias Bias

SamplelD| CDCRY S.D. | Osakamean | $.D. | %CV | vs CDC| %Bias | vs CDC Limit Range
BQ47 163.18 2.07 163.51 0.52 0.32 0.20 0.20 0.33 -2.12 1.85
BQ55 184.38 223 184.39 0.56 0.31 0.00 0.00 0.00 -240 274
BQ57 209.33 1.79 208.69 0.75 0.36 -0.31 0.31 -0.64 -3.03 3.28

Mean = 0.61 0.33 -0.03 017 -0.10
HDL Cholesterol

HDLC HDLC % Bias |Absolutel Bias Bias Bias (4% RY)

SamplelD| CDC RY  S.D. | Osakamean | S.D. %CV | vs CDC| % Bias | vs CDC Limit Range* Limit Range*
BQ47 64.51 1.05 64.38 0.52 0.80 -0.21 0.21 -0.14 -2.00 2.00 -2.58 2.58
BQ55 55.84 1.07 56.01 0.62 1.10 0.31 0.31 0.17 -2.00 2.00 -2.23 2.23
BQ57 51.60 1.83 51.73 0.1 0.31 0.24 0.24 0.13 -2.00 2.00 -2.06 2.06

Mean = 0.43 0.74 0.11 0.25 0.05
LDL Cholesterol

LDLC LDLC % Bias |Absolute| Bias Bias

SamplelD| CDCRY S.D. Osaka mean | S.D. %CV | vs CDC| % Bias | vs CDC Limit Range
BQ47 99.06 2.16 99.14 0.20 0.20 0.08 0.08 0.08 -1.98 1.98
BQ55 128.55 220 128.38 0.19 0.15 -0.14 0.14 -0.18 -2.57 2.57
BQS7 157.73 1.73 156.96 0.72 046 -049 049 -0.77 -3.158 318

Mean = 0.37 0.27 -0.18 0.23 -0.29

Bold numbers indicate cases where results exceed Proposal B criteria
HDLC Bias Limit Range* - Use the HDLC limit range that is smaller

3K 2 CRMLN JRE EMESI B ICERSINAHEERE

Lipid Precision Accuracy
BFC CV=<15% £ (CDC LDL-C reference value x 0.02 + HDL-C bias vs. CDC)
[max = T2 mg/dL or 0.04 (HDL-C reference value) if smaller]
HDL-C SD < 1 mg/dL + CDC HDL-C reference value x 0.04
LDL-C CVi15% + CDC LDL-C reference value x 0.02

CRMLN: Cholesterol Reference Method Laboratory Network. BQ RMP: Beta quantification reference measurement procedure.
CDC: US Centers for Disease Control and Prevention. SD: Standard deviation. CV: Coefficient of variation.

BFC: Bottom fraction cholesterol. HDL-C: High-density lipoprotein cholesterol LDL-C: Low-density lipoprotein cholesterol.
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Statistical item BFC HDL-C LDL-C
Mean precision as %CV (SD) 0.60 (0.342) 1.01 (0.605) 0.85 (0.461)
Mean bias as % (SD) -0.12 (0.853) 0.45 (1.708) -0.34 (1.148)
Pass rate for imprecision (N) 95.4% (267) 95.4% (267) 91.8% (257)
Pass rate for bias (N) 91.4% (256) 94.6% (256) 89.6% (251)
Absolute bias (%) 0.63 + 0.589 1.23 £1.270 0.86 + 0.830
Bias in mg/dL (95%CTI) 0.34 (0.14, 0.53) -0.16 (-0.26, -0.07) . 0.49 (0.32, 0.66)
Limits of agreement in mg/dL -2.87-3.54 -1.76 - 1.43 0.31-0.66
Slope (95%CI) 0.988 (0.981, 0.995) 0.980 (0.971, 0.989) 0.987 (0.980, 0.993)
Intercept (95%CI) 1.794 (0.581, 3.006) 1.118 (0.676, 1.560) 1.200 (0.388, 2.011)
Correlation coefficient as R 0.997 0.994 0.997

CRMLN: Cholesterol Reference Method Laboratory Network.
SD: Standard deviation. CI: Confidense interval. N: Number.
BFC: Bottom fraction cholesterol. HDL-C: High-density lipoprotein cholesterol. LDL-C: Low-density lipoprotein cholesterol.

% bias plots of LDL-C vs. CDC at each run
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BFC bias plots at Osakays.,CDC
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Correlation plots between BFC and LDL-C
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Among the various atherosclerotic cardiovascular
diseases (CVDs), these guidelines primarily deal with
cerebrovascular disease, peripheral arterial disease
(PAD) and coronary artery disease (CAD), which
occur in association with atherosclerosis and is closely
related to dyslipidemia.

1. Comprehensive Risk Management for the Pre-
vention of Atherosclerotic CVD

To prevent CVD, it is important to manage dys-
lipidemia in addition to other risk factors. For this
purpose, we propose comprehensive risk management
for the prevention of CVD. Risk factors that should
be considered include dyslipidemia, hypertension, dia-
betes mellitus, smoking, chronic kidney disease
(CKD), a family history of premature CAD, a history
of CAD, noncardiogenic cerebral infarction, PAD,
age and sex. In this article, we describe the compre-
hensive management of CVD.

2. Diagnostic Criteria for Dyslipidemia

It has been shown in epidemiological studies
conducted in Japan, as well as in Western countries,
that the incidence of CAD increases in association
with increases in the levels of LDL-cholesterol (LDL-
C)V and triglycerides (TGs)*? and decreases in the
level of HDL cholesterol (HDL-C)*”. Currently in
Japan, the incidence of CAD is much lower than that
observed in Western countries® > & ?; however, this
incidence is anticipated to increase in the near future
due to the recent Westernization of the Japanese life-
style. Therefore, the current guidelines provide screen-
ing criteria for dyslipidemia to prevent CVD with a
specific emphasis on the prevention of CAD, as shown

in Table 1.

Received: November 2, 2012
Accepted for publication: December 17, 2012

Regarding the diagnosis of dyslipidemia, the total
cholesterol (TC), TG and HDL-C levels should be
measured after an overnight fast. The LDL-C level is
then calculated using the Friedewald formula (LDL-
C=TC-HDL-C-TG/5).

This formula cannot be used if blood is collected
without fasting or if the TG is 2400 mg/dL. In such
cases, using the non HDL-C level is recommended,
which is calculated by subtracting the HDL-C level
from the TC level. Data obtained in Japan indicate
that the non HDL-C level is approximately 30 mg/dL
higher than the LDL-C level. This view is shared by
the National Cholesterol Education Program (NCEP).
When lipids are evaluated based on the non HDL-C
level, the target value of non HDL-C is determined
by adding 30 mg/dL to the value of LDL-C (Table 2).

The incidence and mortality of CAD increase
continuously in association with increases in the
LDL-C level. At present, the incidence of CAD is
lower in Japanese individuals than in Westerners. To
maintain this low rate, efforts directed toward early
prevention are required. Therefore, from the perspec-
tive of the prevention and treatment of CAD, the cur-
rent guidelines propose an LDL-C level of 140 mg/dL
as the reference value when screening Japanese indi-
viduals for hyper-LDL cholesterolemia. This value was
selected because it corresponds to a TC level of 220
mg/dL, at which point the relative risk is approxi-
mately 1.5-fold higher than that observed at a TC
level of <180 mg/dL, according to the NIPPON
DATA80'. Since the LDL-C goal may vary depend-
ing on concomitant risk factors, an LDL-C level
between 120 and 139 mg/dL is defined as indicating
borderline hyper-LDL cholesterolemia.

Hypo-HDL cholesterolemia has also been estab-
lished to be a risk factor for CVD. The current guide-
lines define an HDL-C level of <40 mg/dL as indi-
cating hypo-HDL cholesterolemia, as determined in
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Table 1. Dyslipidemia: Diagnostic Criteria for Screening (Fasting®)

2 140 mg/dL Hyper-LDL cholesterolemia

Low-density lipoprotein
cholesterol (LDL-C)

120-139 mg/dL Borderline hyper-LDL cholesterolemia™

High-density lipoprotein
cholesterol (HDL-C)

Triglycerides (TG) 2150 mg/dL

 The LDL-C level is calculated using the Friedewald formula (TC - HDL-C~TG/5) (for TG <400 mg/dL).

o If the TG level is 2400 mg/dL or non-fasting blood is used, the non HDL-C (TC~HDL-C) level should be used with a
cutoff value of LDL-C + 30 mg/dL.

*Fasting is defined as deprivation of food for at least 10 to 12 hours; however, the ingestion of noncaloric beverages, such as
water and tea, is allowed.

**If a patient is found to have borderline hyper-LDL cholesterolemia during screening, he/she should be examined for any
high-risk conditions and the need for treatment should be considered.

<40 mg/dL Hypo-HDL cholesterolemia

Hypertiglyceridemia

Table 2. Lipid Management Targets for Patients with Different Risk Levels

o Management Lipid management target (mg/dL)
Therapeutic principle _
category LDL-C HDL-C TG Non HDL-C
¥ 0 <1
Primary prevention Caregory 1 160 <190
Drug therapy should be considered Category II <140 <170
after lifestyle modification Catcgory I <120 40 <150 . <150
Secondary prevention .
His £
Drug therapy should be considered, xgz,?; N <100 <130

together with lifestyle modification

e For patients at low absolute risk, such as the young, the relative risk chart (Supplementary Table) should be used and changes in the absolute risk
should be monitored carefully while encouraging the patient to modify their lifestyle.

¢ These values should be considered general, not mandatory, goals.

* A 20%-30% reduction in the level of LDL-C is considered to be a prime target for pharmacological intervention.

 The management target for the non HDL-C level is the secondary target to be used after a patient with hypertriglyceridemia has achieved the
management target for the LDL-C level. The non HDL-C level should be used if blood is collected after meals or if the TG level is 2400 mg/dL.

e For patients in any category, the management goals should generally be achieved via lifestyle modification.

¢ For patients in category I, drug therapy should be considered if the LDL-C level is 2 180 mg/dL.

our previous guidelines. A number of studies have
demonstrated sex differences in the HDL-C levels;
however, it remains unclear whether these sex differ-
ences are reflected in the diagnosis of hypo-HDL cho-
lesterolemia.

Hypertriglyceridemia has been found to occur in
association with various conditions. Although some
researchers insist that more intensive management is
required in patients with certain diseases, such as dia-
betes mellitus, the current guidelines define a TG level
of 2150mg/dL as indicating hypertriglyceridemia,
based on epidemiological data obtained during screen-
ings of the general population.

3. Risk Stratification Based on Absolute Risk
The current guidelines stratify the risk of CVD

for primary prevention according to the absolute risk
calculated based on the results of the NIPPON
DATAS80'Y. This study identified age, sex, diabetes
mellitus, current smoking, systolic blood pressure and
the TC level as risk factors and determined the abso-
lute risk of death from CAD depending on the degree
or existence of these factors.

How absolute risk categories should be deter-
mined is based on clinical consensus and/or conven-
tional wisdom. The U.S. NCEP Adult Treatment
Panel II classifies a 10-year risk of death from CAD or
the development of nonfatal myocardial infarction of
220% (based on the Framingham score) as high
risk'?, whereas European guidelines classify a 10-year
risk of death from CVD (including strokes and CAD)
of 25% as high risk'?. The current guidelines classify
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Screening for dyslipidemia

History of coronary artery disease (CAD)

No {}

Yes

Any of the following:
1) DM
2) CKD
3) Noncardiogenic cerebral infarction
4) PAD

> Secondary prevcncion

Yes

> Category I

No <}

Management categories based on absolute risk for the primary prevention of CAD

Additional risk factors

10-year probability (absolute

One or more of the following:

(1) Hypo-HDL cholesterolemia (HDL-C <40

risk) of CAD death derived No additional risk mg/dL)
from NIPPON DATAS80 factors (2) Family history of premature CAD in first-
degree relatives (a man aged <55 years or a
women aged <63 years)
(3) Impaired glucose tolerance
<0.5% Category | Category II
20.5%—<2.0% Category I1 Caregory 111
22.0% Caregory III Caregory 111

This flow chart is not applicable to patients with FH.

Fig. 1. Flow chart for setting management targets for LDL cholesterol

patients with a 10-year risk of death from CAD of 2
2% as belonging to the high-risk group (category 1),
those with a risk of 20.5% to <2% as belonging to
the intermediate-risk group (category II) and those
with a risk of <0.5% as belonging to the low-risk
group (category I), considering that there is little evi-
dence of an association between hypercholesterolemia
and cerebrovascular diseases in Japanese individuals.
Since diabetes mellitus, CKD and a history of noncar-
diogenic cerebral infarction or PAD are considered to
be important risk factors, patients with any of these
conditions are classified as belonging to the high-risk
group (Fig. 1).

The 10-year absolute risk of CAD-related death
should be determined based on the risk assessment
chart provided in the NIPPON DATA80'Y. However,
since this chart does not include hypo-HDL cholester-
olemia, a family history of premature CAD or
impaired glucose tolerance, the category should be
raised if the patient meets one or more of these criteria
(Fig.2).

The chart obtained from the NIPPON DATAS80
addresses the risk of CAD-related death in individuals

between 40 and 79 years of age. While the current
guidelines are intended for adults younger than 65
years of age, they can also be applied to persons
between 65 and 74 years of age. To calculate the abso-
lute risk for individuals 270 and <75 years of age, the
table for individuals between 60 and 69 years of age
should be used. For adults <40 years of age, the table
for individuals between 40 and 49 years of age should
be used.

When assessing the absolute risk, it should be
noted that the absolute risk greatly depends on age. If
a low absolute risk is obtained for a young individual
with a risk factor, such as hypertension or smoking,
the risk factors should be managed appropriately.
When secondary prevention is required, each risk fac-
tor should be dealt with separately, as outlined in the
previous guidelines.

4. Management Targets for Dyslipidemic Patients
The management targets for dyslipidemic
patients are presented by category in Table 2. For pri-
mary prevention, drug therapy should be considered
after lifestyle factors have been improved for a certain
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Men Women 10-year risk of coronary
Nonsmokers Smokers Nonsmokers Smokers artery death
Serum cholesterol categories Serum cholesterol categories B <0.5%
. e B >0.5%<1%
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e B B ] 22%—<5%
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RS - _ (mg/dL)
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The section of hyper g]ycemla from the NIPPON DATAGBO risk assessment chart is omitted here. These charts cannot be applied to high-
risk patients, such as those with DM or CKD.

Fig.2. Absolute risk assessment charts for death from coronary artery disease (primary prevention).

Absolute risk should be reassessed at least once a year since it may be affected by either risk factors or aging.

Step 1: The qpphcable portion of the above figures should be assessed based on gender, age, the present smoking status, systolic blood pressure
(mmHg) and the TC level (mg/dL).

Absolute risk 22% ~ Category Il

Absolute risk <2% — To Step 2

Step 2: Any of the following conditions: hypo-HDIL-cholesterolemia (<40 mg/dL), a family history of CAD and/or impaired glucose tolerance
Absolute risk 20.5% <2% + Yes — Category II

Absolute risk 20.5% <2% +No — Category 1l

Absolute risk <0.5% + Yes — Caregory II

Absolute risk <0.5% +No — Category 1

Supplementary notes

(1) The TC category 160-179 mg/dL should be used in patients with a TC level of < 160.

(2) The TC category 260-279 mg/dL should be used in patients with a TC level of 2280 mg/dL.

(3) The systolic blood pressure category of 100-119 mmHg should be used in patients with a systolic blood pressure of < 100 mmHg, while
the systolic blood pressure category of 180-199 mmHg should be used in patients with a systolic blood pressure of 2200 mmHg.

(4) The guidelines cannot be applied to persons 75 years of age or older. “The Elderly.” For patients <40 years of age, the relative risk chart
(Supplementary Table) should be used.

(5) Blood pressure should be managed according to the guidelines established by the Japanese Society of Hypertension, while diabetes mellinus
should be managed according to the guidelines established by the Japan Diabetes Society.

(6) It is desirable to encourage smokers to stop smoking irrespective of the level of absolute risk.

period and the response has been evaluated. For indi-
viduals in category I low absolute risk group), the
management target for the LDL-C level is set at <
160 mg/dL. The target for individuals in category II is
set at <140 mg/dL, while that for individuals in cate-
gory Il (high absolute risk group) is set at <120 mg/

dL. It should be noted that achieving these targets is
recommended but not obligatory. A meta-analysis of
preventive clinical trials demonstrated that a 20%-
30% reduction in the LDL-C level results in a
decrease in the incidence of CAD of approximately
30%. Based on this finding, a 20%-30% decrease in
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the LDL-C level can be considered a target. For sec-
ondary prevention, since the patient has already been
diagnosed with CAD, the administration of drug ther-
apy targeting an LDL-C level of <100 mg/dL is rec-
ommended in addition to lifestyle modification.

For the management of hypertriglyceridemia and
hypo-HDL cholesterolemia, targeting a TG level of <
150 mg/dL and an HDL-C level of 240 mg/dL is rec-
ommended, as in the previous guidelines.

Some researchers have the opinion that stricter
targets should be established for high-risk patients
(such as those with diabetes mellitus or CKD) or
those who require secondary prevention, depending
on the patient’s condition and severity of disease; how-
ever, there is insufficient evidence to support setting
such goals. Nevertheless, the current guidelines also
suggest that high-risk patients be stratified according
to risk factors and that lower targets be established for
such patients.

5. Treatment

Dyslipidemia should be treated with lifestyle
modification, including smoking cessation and the
administration of diet and/or exercise therapy. In pri-
mary prevention patients, drug therapy should only be
considered when the lipid management targets are not
achieved after sufficient effort has been made to
improve lifestyle factors. In patients with a history of
CAD, the use of drug therapy should be considered
simultaneously with lifestyle modification.

When drug therapy is provided for patients with
hyper-LDL cholesterolemia, statins are the first drug
of choice. Resin, probucol and/or ezetimibe are used
in combination with statins or selected when statins
cannot be administered. The combination of statins
and EPA is useful for treating high-risk patients with
hyper-LDL cholesterolemia. For treating hypertriglyc-
eridemia accompanied by hypo-HDL cholesterolemia,

drugs such as fibrates and nicotinic acid derivatives
should be considered.

6. High-Risk Conditions for CVD

The current guidelines include CKD in addition
to a history of CAD (secondary prevention), diabetes
mellitus, noncardiogenic cerebral infarction and PAD
as high-risk conditions based on the findings of epide-
miological studies, including evidence showing that
the presence of CKD increases the incidence of CAD
by at least two-fold. The previous guidelines classified
a history of cerebral infarction as a high-risk condi-
tion, while the current guidelines classify a history of
noncardiogenic cerebral infarction as a high-risk con-
dition because cardiogenic cerebral infarctions are not

caused by atherosclerotic disease.

7. Familial Hypercholesterolemia

Familial hypercholesterolemia occurs in approxi-
mately one in 500 individuals and is associated with a
high risk of CAD. The current guidelines reference
the diagnostic criteria for FH reported by the 2011
Primary Hyperlipidemia Research Group and set a
target of an LDL-C level of <100 mg/dL or a
decrease in the LDL-C level of at least 50%.

8. Evaluation of CVD

To prevent CVD, the presence or absence and
severity of atherosclerosis must be evaluated before
symptoms occur and risk factors must be managed or
treated with the objective of preventing progression or
possibly achieving regression. For this purpose, cor-
rectly staging CVD is important. At present, the
degree of atherosclerosis is primarily evaluated using
imaging techniques. Invasive techniques include angi-
ography (to assess the severity of stenosis) as well as
angioscopy and intravascular ultrasonography (to -
qualitatively assess the vessel walls). Noninvasive tech-
niques include transcutaneous ultrasonography of the
arteries, such as the carotid artery, to qualitatively and
quantitatively evaluate the degree of atherosclerosis.
Carotid artery ultrasonography is often used in gen-
eral practice because the extent of carotid sclerosis has
been shown to be correlated with the risk of cerebro-
vascular disease and/or CAD. The development of
multidetector CT (MDCT) has allowed for easier
detection of coronary artery lesions. At present,
carotid artery ultrasonography and MDCT are less
invasive and easier to perform than other imaging
modalities. In the near future, developing guidelines
for the assessment of atherosclerosis that can be
employed before the onset of symptoms is necessary.
At present, however, assessing the degree of atheroscle-
rotic lesions using the above-mentioned imaging tech-
niques is associated with some limitations. CVD
should be diagnosed based on a clear understanding of
these limitations.

Footnotes

This is an English version of the guidelines of the
Japan Atherosclerosis Society (Chapter 1) published in
Japanese in June 2012.
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Second-degree or higher hypertension
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e e 17 22 28 55 45 57
Normal (<140) 10" 13 L6 2.1 2.6 3.4
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Second-dege orighe ypescsion 2 a2 66 sk 107
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Epidemiological studies conducted in Japan as
well as Western countries have shown that higher lev-
els of LDL-cholesterol (LDL-C)Y, total cholesterol
(TC)*”, non HDL-cholesterol (non HDL-C)¥, and
triglyceride (TG)* ' and lower levels of HDL-C> 119
are associated with a higher risk of coronary artery dis-
ease (CAD) (Fig.1). At present, the absolute risk
(incidence and mortality) of CAD in Japan is much
lower than that observed in Western countries'*7;
however, due to recent increases in the LDL-C and
TC levels in Japanese individuals as a result of West-
ernization of the Japanese lifestyle'® ¥, and the find-
ings of a report showing that the incidence of CAD is
increasing in some regions of Japan' 2%, there is con-
cern that the incidence of CAD will rise throughout
Japan. Therefore, these guidelines define diagnostic
criteria for assessing dyslipidemia during screening to
prevent the development of arteriosclerosis from the
perspective of preventing CAD, as shown in Table 1.

According to the diagnostic procedures, first, the
TC, TG and HDL-C levels are measured in the morn-
ing after overnight fasting to calculate the LDL-C
level using the Friedewald formula (LDL-C=TC-
HDL-C~TG/5). This formula cannot be used in a
non-fasting state or when the TG level is 2 400 mg/dL
because large errors in the LDL-C level may occur.
Although direct measurement methods for determin-
ing the LDL-C level have been applied clinically, sig-
nificant problems have been found concerning varia-
tions in accuracy and the results obtained between
kits, especially in cases of high TG levels?". Therefore,
using the non HDL-C level is recommended when
the TG level is 2400 mg/dL. The non HDL-C level is
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calculated by subtracting the HDL-C level from the
TC level.

Lipid standardization in clinical laboratories in
Japan has been judged internationally to be very accu-
rate for the TC levels and fairly accurate for the
HDL-C levels??. Nevertheless, the accuracy of TG
and LDL-C measurements remains inadequate® %
thus, further standardization is warranted.

1. Hyper-LDL Cholesterolemia

The Framingham study and many other epide-
miological studies conducted in Western countries
have shown that the incidence and mortality of CAD
increase in association with increases in the levels of
TC and LDL-C. In addition, in Japan, epidemiologi-
cal studies, such as the NIPPON DATA8G?, Suira®?,
JALS®), CIRCSY, Hiroshima/Nagasaki”, MHW Pri-
mary Hyperlipidemia®®, Okinawa cohort® and
Ehime epidemiological'” studies and epidemiological
studies conducted in 76 workplaces in Japan (the 3M
Study)?, have confirmed that the relative risk of CAD
increases continuously in association with increases in
the levels of LDL-C and TC.

The NIPPON DATAS8O, a prospective epidemi-
ological study conducted in Japan, demonstrated that
the relative risk of CAD-related death in individuals
with a TC level of 200-219 mg/dL, 220-239 mg/dL,
240-259 mg/dL and 2260 mg/dL is 1.4-, 1.6-, 1.8~
and 3.8-fold higher, respectively, than that observed in
individuals with a TC level of 160-179 mg/dL (Fig. 1a)®.
In men, in particular, mortality from CAD increases
continuously in association with increases in the TC
(LDL-C) levels, with no distinct threshold.

Meanwhile, studies conducted in Western coun-
tries regarding interventions for hypercholesterolemia,
including lifestyle modification, have revealed that
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