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Table 1. Classification of Primary Hyperlipoproteinemia (Hyperlipidemia) According to the Research Committee for Primary
Hyperlipidemia, Research on Measures Against Intractable Diseases Established by the Japanese Ministry of Health,

Labour and Welfare

Primary hyperchylomicronemia

Familial lipoprotein lipase deficiency

Apolipoprotein CII deficiency

Primary type V hyperlipoproteinemia

Unexplained hyperchylomicronemia

Primary hypercholesterolemia

Familial hypercholesterolemia

Familial combined hyperlipidemia

Idiopathic hypercholesterolemia

Endogenous hypertriglyceridemia

Familial type IV hyperlipoproteinemia

Idiopathic hypertriglyceridemia

Familial type II hyperlipoproteinemia

Primaty hyper-HDL cholesterolemia

(The 1987 report of the Research Committee for Primary Hyperlipidemia, Research on Measures Against Intractable Discases established by the
Japanese Ministry of Health, Labour and Welfare (issued in March 1988). Classification and diagnostic criteria of primary hyperlipidemia (pp.

26-34, 1988).

are relatively high in affected patients, and the amount
of apo B is relatively more excessive than that of LDL-
C. LDL becomes small, dense LDL, which is rich in
triglycerides (TGs), has a smaller particle size and is
easily oxidized and likely to transform macrophages
into foam cells, thereby promoting atherosclerosis.

Small, dense LDL is diagnosed using polyacryl-
amide gel (PAG) electrophoresis of lipoproteins. The
diagnosis should be made according to the diagnostic
criteria of the Research Committee for Primary
Hyperlipidemia, Research on Measures against Intrac-
table Diseases established by the Japanese Ministry of
Health, Labour and Welfare (Table 2)% 7. It is desir-
able to determine the presence of hyperlipoprotein-
emia of mixed phenotypes Ila, IIb and IV using a
family survey. If it is difficult to conduct a family sur-
vey or the LDL particle size cannot be measured, an
apo B/LDL-C ratio of >1.0 or the presence of small,
dense LDL on PAG electrophoresis should be estab-
lished. It is also important to rule out FH.

4) Treatment

Treatment for FCHL is similar to that for FH.
Lifestyle modification and obesity management achieved
via dietary and exercise therapy are most important.
Patients with FCHL respond well to dietary therapy,
and the effects of drugs are greater than those observed
in patients with FH. With respect to drug therapy,
statins, fibrates and nicotinic acid derivatives are effec-
tive. The presence or absence of CVD, such as CAD,

is a prognostic factor.
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3. Familial Type Il Hyperlipoproteinemia
1) Cause

Familial type Il hyperlipoproteinemia, a heredi-
tary type of hyperlipoproteinemia also called broad
disease, is a disease in which remnant lipoproteins, such
as intermediate-density lipoprotein (IDL), chylomi-
cron remnants and 3-VLDL (cholesterol-rich VLDL
that migrates in the B position on electrophoresis),
accumulate. Familial type I hyperlipoproteinemia is
caused by abnormalities in apo E (apo E2/E2 or apo E
deficiency). Apo E is an important apolipoprotein in
the uptake of IDL and chylomicron remnants by the
liver. Variants include wild-type E3 and isoforms E2
and E4. The proportion of the population with the
APOE2/E2 genotype is estimated to be approximately
0.2% in Japan, while very few individuals are diag-
nosed with familial type I hyperlipoproteinemia
(0.01% to 0.02% of the general population).

Abnormalities in apo E result in the impaired
uptake of chylomicron remnants and IDL by the liver,
leading to the accumulation of these lipoproteins in
the blood. However, in many cases, remarkable hyper-
lipoproteinemia does not occur in the presence of apo
E2/E2 only, as this condition usually develops in asso-
ciation with other abnormalities [e.g., diabetes melli-
tus (DM), obesity or hypothyroidism]. The reported
abnormalities of APOE include the APOE2/E2 geno-
type in addition to other gene mutations, such as

APOEI, abnormal APOE3 and APOE deficiency.

2) Clinical Manifestations
Xanthoma striatum palmare and/or xanthoma
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Table 2. Diagnostic Criteria for Familial Combined Hyperlipidemia According to the Research Committee for Primary Hyperlipid-
emia, Rescarch on Measures Against Intractable Discases Established by the Japanese Ministry of Health, Labour and Welfare

Criteria

(1) Familial combined hyperlipidemia is associated primarily with phenotype IIb and possibly with phenotypes a or IV.

(2) An apoprotein B/LDL-C ratio of > 1.0 or the presence of small, dense LDL (particle size <25.5 nm) should be established.
(3) Secondary hyperlipidemia, such as familial hypercholesterolemia or DM, should be excluded.

(4) One or more of the first-degree relatives have phenotype ITb, Ia or IV hyperlipoproteinemia and at least one of such relatives,
including the patient himself/herself, has phenotype 1Ib or Ila.

Diagnosis

The diagnosis is confirmed if all of the above criteria ((1) to (4)) are met.

However, in daily practice, a diagnosis may simply be made if criteria (1) to (3) are met.

(Cited from the 2000 report of the Research Committee for Primary Hyperlipidemia, Research on Measures Against Incractable Diseases estab-

lished by the Japanese Ministry of Health, Labour and Welfare)

Table 3. Diagnostic Criteria for Familial Type Il Hyperlipoproteinemia According to the Research Committee for Primary Hyper-
lipidemia, Research on Measures Against Intractable Diseases Established by the Japanese Ministry of Health, Labour and

Welfare

Major criteria

(1) Both the serum cholesterol and serum TG levels are high.

(2) Electrophoresis of plasma lipoproteins shows a continuous broad 8 pattern from VLDL to LDL.
(3) Abnormalities in apolipoprotein E (E2/E2, E deficiency, etc.) are established by electrophoresis of apolipoproteins.

Minor criteria

(1) Xanthoma (particularly xanthoma striacum palmare)

(2) An increased serum apolipoprotein E concentration (apolipoprotein E/TC ratio 2 0.05)

(3) AVLDL-C/serum TG ratio of 20.25
(4) A decreased level of LDL-C

(5) The presence of cardiovascular disease, such as arteriosclerosis obliterans or ischemic heart disease

Diagnosis

The diagnosis is confirmed if all three major criteria are met.

Familial type Il hyperlipoproteinemia is suspected if two of the three major criteria and at least one of the minor criteria

are met.

(Cited from the 1987 report of the Research Committee for Primary Hyperlipidemia, Research on Measures Against Intractable Diseases estab-

lished by the Japanese Ministry of Health, Labour and Welfare)

tuberosum may appear in patients with this disease.
Patients with familial type Il hyperlipoproteinemia
are likely to develop premature CVD [e.g., CAD,
carotid atherosclerosis, renal arteriosclerosis or periph-
eral arterial disease (PAD)] and may have renovascular
hypertension or intermittent claudication due to
PAD. The incidence of CAD in patients with familial
type I hyperlipoproteinemia is high in both Japan

and Western countries®.

3) Laboratory Findings and Diagnosis

Both the serum TC and TG levels are raised in
this patient population. However, the ranges of these
parameters vary from slightly increased in patients
with normal TC or TG levels to up to 500 mg/dL or
2,000 mg/dL, respectively. The diagnosis is made
based on the diagnostic criteria of the Specific Disease
Primary Hyperlipidemia Research Group of the Min-
istry of Health and Welfare (Table 3)% 7. For patients
with both increased TC and TG levels, a lipoprotein
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analysis is performed to establish the presence of phe-
notype IIl. Patient screening can be performed in daily
practice using lipoprotein electrophoresis to establish
the presence of a broad 8 pattern and an apo E/TC
ratio of 20.05. In lipoprotein analyses using ultracen-
trifugation or high-performance liquid chromatogra-
phy (HPLC), the level of LDL-C does not increase,
but instead decreases. Since the amount of cholesterol
in the IDL fraction (1.006<d<1.019) dramatically
increases, the presence of a high cholesterol/TG ratio
(20.42) in the VLDL fraction (d<1.006) should also
be assessed. Next, the existence of any abnormalities
in the apo E isoforms should be established according
to the apo E phenotype or genotype.

4) Treatment

Dietary fat restriction is essential. Patients with
familial type I hyperlipoproteinemia respond rela-
tively well to lifestyle modification resulting from
dietary and exercise therapy; thus, early diagnosis and
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treatment are extremely important. Treatment of com-
plications, such as DM, obesity or hypothyroidism,
that occur in such patients is also effective for treating
dyslipidemia. With respect to drug therapy, fibrates
are the first-line drugs; however, nicotinic acid deriva-
tives and statins are also effective. Early detection and
treatment can prevent a poor prognosis, while con-
ducting periodic examinations is essential for prevent-
ing the development of CAD, carotid atherosclerosis
and PAD. Consultations with specialists are also desir-

able.

4. Other Types of Primary Hyperlipoproteinemia

Other types of primary hyperlipoproteinemia
include familial LPL deficiency and familial apolipo-
protein C-II deficiency. These deficiencies can take
the form of remarkable hyperchylomicronemia or
hypertriglyceridemia, although they usually present as
type I hyperlipoproteinemia. While the relationship
between marked hyperchylomicronemia and CVD is
weak, caution should be exercised because hyperchylo-
micronemia is a frequent cause of acute pancreatitis. It
is important to inhibit any increases in the levels of
chylomicrons by enforcing strict fat restriction (<20 g
per day), and referring affected patients to specialists is
recommended.

Footnotes

This is an English version of the guidelines of the
Japan Atherosclerosis Society (Chapter 10) published

in Japanese in June 2012.
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Epidemiological and interventional studies con- Table 1. Patient Conditions Requiring More Strict Manage-
ducted in Western countries and the results of a meta- ment for Secondary Prevention
analysis have revealed that the incidence of cardiovas-
cular events in patients with coronary artery disease

* Acute coronary syndrome

* Smoking
(CAD) is higher than that observed in primary pre- DM
vention patients. In Japan, the incidence of cardiovas- « CKD

cular events in patients who receive dietary therapy
was found to be 2.1/1,000 person-years in the MEGA
study”, while that in primary prevention patients
using statins was found to be 0.9/1,000 person-years
in the J-LIT study?. In contrast, the incidence of car-
diovascular events in patients with CAD was found to
be 4.5/1,000 person-years in the J-LIT study® and other than statins was 40/1,000 person-years, while
6.8/1,000 person-years in the JELIS study®. The that among patients who received statins was 30/1,000
JCAD? and CREDO-Kyoto studies?, registry studies person-years, thus revealing a remarkably high inci-

* Noncardiogenic cerebral infarction/PAD
* Metabolic syndrome
* Muldiple risk factors

of patients with CAD, both reported a high incidence dence of cardiovascular events.
of cardiovascular events of 215/1,000 person-years. Meanwhile, it has been reported that the admin-
Moreover, among patients with CAD, those with the istration of LDL-C-lowering therapy from the early
conditions listed in Table 1 are at higher risk. It has stage of ACS is effective in preventing cardiovascular
been reported that such patients have a clearly higher events? and that more intensive LDL-C-lowering ther-
incidence of coronary events, even when the LDL- apy decreases the incidence of cardiovascular events
cholesterol (LDL-C) level is managed to the same more significantly than typical LDL-C-lowering ther-
extent as in patients without complications. apy”. A meta-analysis of randomized controlled trials
(RCTs) of statin treatment started within 14 days after
1. Acute Coronary Syndrome the onset of ACS demonstrated no protective effects
Patients with acute coronary syndrome (ACS) on cardiovascular events in a short period of four
have a higher risk of recurrence of cardiovascular months'?; however, the incidence of cardiovascular
events than patients with stable CAD. The OACIS- events was significantly reduced during an observation
LIPID study investigated the inhibitory effects of early period of >2 years'). These results suggest that the
statin treatment on cardiovascular events in Japanese beneficial effects of providing early, intensive LDL-C-
patients with acute myocardial infarction (MI)”. In lowering therapy in preventing cardiovascular events
that study, the incidence of total mortality and nonfa- are observed from four to 12 months after the onset of

tal MI in patients who received lipid-lowering therapy ACS.

In Japan, the effectiveness of early LDL-C-lower-
Received: April 10, 2013 ing therapy in patients with ACS has been investigated
Accepted for publication: June 18, 2013 by observing coronary artery plaque using intravascu-
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lar ultrasonography (IVUS). In the ESTABLISH study,
the administration of early, intensive LDL-C-lowering
therapy after the onset of ACS decreased the mean
LDL-C level to 70 mg/dL after six months, resulting
in a decrease in the plaque volume of 13.1%'?. The
changes in plaque volume were found to be signifi-
cantly and positively correlated with the LDL-C level
after treatment and the rate of decrease in the LDL-C
level. The ESTABLISH study followed up (mean: 4.2
years) additional patients and reported that the admin-
istration of early, intensive LDL-C-lowering therapy
after the onset of ACS significantly decreased cardio-
vascular events'?. Furthermore, the JAPAN-ACS study
demonstrated that providing early, intensive LDL-C-
lowering therapy using statins in patients with ACS
was effective in inhibiting plaque progression'?; how-
ever, that study found no significant relationships
between the changes in the LDL-C level during treat-
ment or the LDL-C level observed after treatment and
the rate of plaque regression.

2. Smoking

In patients with CAD who continue to smoke,
the risk of recurrence of cardiovascular events is higher
than that observed in nonsmokers and the risk of fatal
cardiovascular events, including total mortality, car-
diac death and sudden cardiac death, is significantly
increased >, In the REACH Registry, a registry
study of patients with cardiovascular disease [CAD,
cerebrovascular disease and peripheral arterial disease
(PAD)] or more than one risk factor for atherosclero-
sis, the incidence of cardiovascular events in patients
who continued to smoke was approximately 1.3-fold
higher than that observed in lifelong nonsmokers.
In the OACIS study, even after adjusting for age, sex,
diabetes mellitus (DM), hypertension, dyslipidemia,
and therapeutic drugs, the risk of total mortality in
patients who continued to smoke after the onset of
MI was 2.3-fold higher than that observed in lifelong
nonsmokers. In contrast, the risk of total mortality in
patients who stopped smoking after the onset of MI
was as low as that observed in lifelong nonsmokers
and was significantly decreased (by 61%) compared
with that observed in patients who continued to
smoke?". Many epidemiological studies have reported
that the risk of recurrence of cardiovascular events
decreases after approximately half a year following the
cessation of smoking and reaches almost the same
level as that observed in lifelong nonsmokers approxi-
mately 10 years after smoking cessation, regardless of
age and sex>?2.

A subanalysis of the secondary prevention stud-
ies, TNT and IDEAL®, showed that the risk of car-
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diovascular events in continued smokers is higher than
that observed in lifelong nonsmokers, even among
those receiving intensive LDL-C-lowering therapy
with statins. Therefore, providing smoking cessation
instructions to patients who continue to smoke is
extremely important.

3. Multiple Risk Factors and Metabolic Syndrome

The results of a meta-analysis revealed that patients
with CAD complicated by metabolic syndrome have a
higher risk of total mortality and cardiovascular
events®?.

A subanalysis of the TNT study of patients with
stable CAD and metabolic syndrome demonstrated
the risk of cardiovascular events to increase in associa-
tion with the presence of each additional component
of metabolic syndrome. In particular, patients with
three or more major risk factors have a higher inci-
dence of cardiovascular events. However, high-dose
statin treatment has been shown to significantly
decrease the rate of cardiovascular events (by 29%)
compared with usual-dose statin treatment®.

The JCAD, an observational study conducted in
Japan, demonstrated that the risk of cardiovascular
events in patients with three or more major risk fac-
tors is 1.3-fold higher than that observed in patients
with two or less risk factors”. In a study in which
patients who underwent percutaneous coronary inter-
vention (PCI) were followed up for a long period, the
relative risk of cardiovascular events in the patients
with metabolic syndrome was 2.1-fold*”; however,
statin treatment resulted in a significant decrease in

total mortality of 44% and coronary death of 47%%".

4. Diabetes Mellitus (DM)

It has been reported that the risk of recurrence of
cardiovascular events is increased in the presence of
DM in patients with a history of MI%*3Y. Epidemio-
logical studies of Japanese patients with CAD have
also reported that the risk of total mortality and car-
diovascular events in patients with DM is high> 3239,
Moreover, an analysis of patients with CAD in the
J-LIT study showed that the relative risk of cardiovas-
cular events is increased approximately 2.5-fold in the
presence of DM?7.

According to the CTT, a meta-analysis of 14
RCTs of statins, the beneficial effects of statins on car-
diovascular events are observed regardless of the pres-
ence or absence of DM or CAD??. A subanalysis of
the TNT study of patients with CAD and DM
showed that high-dose statin treatment significantly
decreases cardiovascular and cerebrovascular events by
25% and 31%, respectively, compared with usual-dose
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statin treatment>”.

A meta-analysis of clinical studies using IVUS
conducted in Western countries reporced that DM is
an independent risk factor in patients whose coronary
plaque volume is 25% despite having a decreased
LDL-C level of <70 mg/dL with treacment®™. It has
also been reported that there is a significant positive
relationship between an increase in the coronary
plaque volume, as well as the LDL-C level, and the
incidence of cardiovascular events after treatment.
This suggests that the use of intensive LDL-C-lower-
ing therapy is important in patients with CAD com-
plicated by DM. Furthermore, in a subanalysis of the
JAPAN-ACS study conducted in patients with ACS in
Japan®’, DM was found to be a strong negative risk
factor for plaque regression. In addition, although the
LDL-C-lowering effects of statins were equivalent to
those observed in patients without DM, the effects on
plaque volume regression were significantly decreased
in patients with DM. However, it has been reported
that significant plaque regression effects can be
obtained if the LDL-C level is maintained at <75 mg/
dL3®.

5. Noncardiogenic Cerebral Infarction and Periph-
eral Arterial Disease (PAD)

Cardiovascular diseases, such as CAD, cerebro-
vascular disease and PAD, which commonly occur in
patients with atherosclerosis, interact, leading to a risk
of systemic vascular complications. The REACH reg-
istry revealed that approximately 16% of patients have
two or more cardiovascular diseases®. In a compari-
son of the results of the CREDO-Kyoto study con-
ducted in Japan with those of a registry study con-
ducted in the U.S.*¥, the complication rate of cerebro-
vascular disease was significantly higher in Japan
(16.4% vs. 5.0%), while the complication rate of PAD
was significantly higher in the U.S.; however, both
complications were confirmed to be hlgh risk factors
for cardiovascular events in Japan and the U.S.

1) Noncardiogenic Cerebral Infarction

Secondary prevention studies of CAD conducted
in Western countries, such as the 4S, LIPID and
CARE studies, have reported that patients with CAD
with a history of cerebrovascular disease have a high
risk of recurrence of cerebrovascular and cardiovascu-
lar events, although LDL-C-lowering therapy with
statins decreases the risk of recurrence of both cerebro-
vascular and cardiovascular events®©4?.

2) Peripheral Arterial Disease (PAD)
Although patients with PAD with a history of
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CAD have an extremely high risk of total mortality
and fatal cardiovascular events™®, there are no lipid
intervention studies focusing only on patients with
PAD complicated by CAD. In a meta-analysis of the
effectiveness of lipid intervention in patients with
PAD, lipid-lowering therapy was found to decrease
the incidence of cardiovascular events by 20% and
total mortality by 14%%. Subanalyses of cohort stud-
ies and RCTs have reported the effectiveness of statins
in patients with PAD>**9,

A meta-analysis of clinical studies in which the
progression of coronary plaque lesions was analyzed
using IVUS showed that effects on the inhibition of
the progression and regression of plaque are observed
when the LDL-C level is maintained at <70 mg/dL,
regardless of the presence or absence of PAD, and that
plaque regression is related to cardiovascular events®”.

6. Chronic Kidney Disease (CKD)

Analyses of long-term observational studies of
patients with ACS and those who have undergone
PCI stratified according to the estimated glomerular
fileration rate (eGFR) have reported that the risk of
cardiovascular events, including cerebrovascular dis-
ease, cardiac death and total mortality, in patients with
mild chronic kidney disease (CKD) increases by 2- to
3-fold compared with patients with a normal renal
function, and the risk further increases in association
with the severity of renal dysfunction® *, The
CREDO-Kyoto study reported that, among patients
with CKD who have undergone PCI, the risk of car-
diovascular death is increased by 2.9-fold and the risk
of total mortality is increased by 2.1-fold. In particu-
lar, patients <55 years of age were found to have an
increased risk of cardiovascular events, including cere-
brovascular disease (by 3.7-fold)’®. Furthermore,
patients with CKD and a serum creatinine level of
22.0 mg/dL were found to have a 7.0-fold increased
risk of total mortality. This suggests that patients with
CKD who have undergone PCI have an increased risk
of cardiovascular events®?.

The protective effects of lipid-lowering therapy
on cardiovascular events in patients with CKD com-
plicated by CAD have been investigated in a post hoc
analysis of early secondary prevention studies using
statins. The results showed that statins provide signifi-
cant beneficial effects on cardiovascular events, but
not cerebrovascular disease, in patients with mild CKD
and an eGFR of <75 mL/min/1.73 m?*> 0. Further-
more, a post hoc analysis of secondary prevention
studies reported that high-dose statin treatment signif-
icantly decreases the incidence of cardiovascular events
by approximately 30% in patients with moderate
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CKD compared with usual-dose statin treatment®" ¢,

Footnotes

This is an English version of the guidelines of the
Japan Atherosclerosis Society (Chapter 11) published

in Japanese in June 2012,

Acknowledgements

We are grateful to the following societies for their
collaboration and valuable contributions: Dr. Hide-
nori Arai (The Japan Geriatrics Society), Dr. Kiminori
Hosoda (Japan Society for the Study of Obesity), Dr.
Hiroyasu Iso (Japan Epidemiological Association), Dr.
Atsunori Kashiwagi (Japan Diabetes Society), Dr.
Masayasu Matsumoto (The Japan Stroke Society), Dr.
Hiromi Rakugi (The Japanese Society of Hyperten-
sion), Dr. Tetsuo Shoji (Japanese Society of Nephrol-
ogy) and Dr. Hiroaki Tanaka (Japanese Society of
Physical Fitness and Sports Medicine). We also thank
Dr. Shinji Koba, Dr. Manabu Minami, Dr. Tetsuro
Miyazaki, Dr. Hirotoshi Ohmura, Dr. Mariko Harada-
Shiba, Dr. Hideaki Shima, Dr. Daisuke Sugiyama, Dr.
Minoru Takemoto and Dr. Kazuhisa Tsukamoto for
supporting this work.

References

1) Nakamura H, Arakawa K, Itakura H, Kitabarake A, Goto
Y, Toyota T, Nakaya N, Nishimoto S, Muranaka M,
Yamamoto A, Mizuno K, Ohashi Y: for the MEGA Study
Group: Primary prevention of cardiovascular disease with
pravastatin in Japan (MEGA Study): a prospective ran-
domized controlled trial. Lancet, 2006; 368: 1155-1163

2) Matsuzaki M, Kita T, Mabuchi H, Matsuzawa Y, Nakaya
N, Oikawa S, Saito Y, Sasaki J, Shimamoto K, Itakura H;
J-LIT Study Group: Large scale cohort study of the rela-
tionship between serum cholesterol concentration and
coronary events with low-dose simvastatin therapy in Jap-
anese patients with hypercholesterolemia: primary preven-
tion cohort study of the Japan Lipid Intervention Trial
(J-LIT). Circ J, 2002; 66: 1087-1095

3) Mabuchi H, Kita T, Matsuzaki M, Matsuzawa Y, Nakaya
N, Oikawa S, Saito Y, Sasaki J, Shimamoto K, Itakura H;
J-LIT Study Group. Japan Lipid Intervention Trial: Large
scale cohort study of the relationship between serum cho-
lesterol concentration and coronary events with low-dose
simvastatin therapy in Japanese patients with hypercholes-
terolemia and coronary heart disease: secondary preven-
tion cohort study of the Japan Lipid Intervention Trial
(J-LIT). Circ], 2002; 66: 1096-1100

4) Matsuzaki M, Yokoyama M, Saito Y, et al; JELIS Investi-
gators: Incremental effects of eicosapentaenoic acid on
cardiovascular events in statin-treated patients with coro-
nary artery disease. Circ J, 2009; 73: 1283-1290

225

5) Japanese Coronary Artery Disease (JCAD) Study Investi-
gators: Current status of the background of patients with
coronary artery disease in Japan. Circ J, 2006; 70: 1256-
1262

6) Furukawa Y, Taniguchi R, Ehara N, Ozasa N, Haruna Y,
Saito N, Doi T, Hoshino K, Shizuta S, Morimoto T, Imai
Y, Teramukai S, Fukushima M, Kita T, Kimura T;
CREDO-Kyoto Investigators: Better survival with statin
administration after revascularization therapy in Japanese
patients with coronary artery disease: perspectives from
the CREDO-Kyoto registry. Circ J, 2008; 72: 1937-1945

7) Sato H, Kinjo K, Ito H, Hirayama A, Nanto S, Fukunami
M, Nishino M, Lim Y], Kijima Y, Koretsune Y, Nakatani
D, Mizuno H, Shimizu M, Hori M; Osaka Acute Coro-
nary Insufficiency Study (OACIS)-LIPID Study Investi-
gators: Effect of early use of low dose pravastatin on major
adverse cardiac events in patients with acute myocardial
infarction: The OACIS-LIPID Study. Cir J, 2008; 72:
17-22

8) Schwartz GG, Olsson AG, Ezekowitz MD, Ganz B, Oliver
ME Waters D, Zeiher A, Chaitman BR, Leslie S, Stern T:
Mpyocardial Ischemia Reduction with Aggressive Choles-
terol Lowering (MIRACL) Study Investigators: Effects of
atorvastatin on early recurrent ischemic events in acute
coronary syndromes: the MIRACL study: a randomized
controlled trial. JAMA, 2001; 285: 1711-1718

9) Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rou-
leau JL, Belder R, Joyal SV, Hill KA, Pfeffer MA, Skene
AM; Pravastatin or Atorvastatin Evaluation and Infection
Therapy-Thrombolysis in Myocardial Infarction 22 Inves-
tigators: Intensive versus moderate lipid lowering with
statins after acute coronary syndromes. N Engl J Med,
2004; 350: 1495-1504

10) Briel M, Schwartz GG, Thompson PL, de Lemos JA,
Blazing MA, van Es GA, Kayikcioglu M, Arntz HR, den
Hartog FR, Veeger NJ, Colivicchi E Dupuis J, Okazaki S,
Wright RS, Bucher HC, Nordmann AJ: Effects of early
treatment with statins on short-term clinical outcomes in
acute coronary syndromes: a metal70 analysis of random-
ized controlled trials. JAMA, 2006; 295: 2046-2056

11) Hulten E, Jackson JL, Douglas K, George S, Villines TC:
The effect of early, intensive statin therapy on acute coro-
nary syndrome: a meta-analysis of randomized controlled
trials. Arch Intern Med, 2006; 166: 1814-1821

12) Okazaki S, Yokoyama T, Miyauchi K, Shimada K, Kurata
T, Sato H, Daida H: Early statin treatment in patients
with acute coronary syndrome: demonstration of the ben-
eficial effect on atherosclerotic lesions by serial volumetric
intravascular ultrasound analysis during half a year after
coronary event: The ESTABLISH Study. Circulation,
2004; 110: 1061-1068

13) Dohi T, Miyauchi K, Okazaki S, Yokoyama T, Yanagisawa
N, Tamura H, Kojima T, Yokoyama K, Kurata T, Daida H:
Early intensive statin treatment for six months improves
long-term clinical outcomes in patients with acute coro-
nary syndrome (Extended-ESTABLISH trial): a follow-up
study. Atherosclerosis, 2010; 210: 497-502

14) Hiro T, Kimura T, Morimoto T, Miyauchi K, Nakagawa
Y, Yamagishi M, Ozaki Y, Kimura K, Saito S, Yamaguchi
T, Daida H, Matsuzaki M; JAPAN-ACS Investigators:



90

Teramoto et al.

Effect of intensive statin therapy on regression of coronary
atherosclerosis in patients with acute coronary syndrome:
a multicenter randomized trial evaluated by volumetric
intravascular ultrasound using pitavastatin versus atorvas-
tatin (JAPAN-ACS [Japan Assessment of Piravastatin and
Arorvastatin in Acute Coronary Syndrome] study). ] Am
Coll Cardiol, 2009; 54: 293-302

15) Goldenberg 1, Jonas M, Tenenbaum A, Boyko V, Matetzky
S, Shotan A, Behar S, Reicher-Reiss H; Bezafibrate Infarc-
tion Prevention Study Group: Current smoking, smoking
cessation, and the risk of sudden cardiac death in patients
with coronary artery disease. Arch Intern Med, 2003; 163:
2301-2305

16) Critchley JA, Capewell S: Mortality risk reduction associ-
ated with smoking cessation in patients with coronary
heart disease: a systematic review. JAMA, 2003; 290: 86-97

17) van Domburg RT, Meeter K, van Berkel DF, Veldkamp
RE van Herwerden LA, Bogers AJ: Smoking cessation
reduces mortality after coronary artery bypass surgery: a
20-year follow-up study. ] Am Coll Cardiol, 2000; 36:
878-883

18) Rea TD, Heckbert SR, Kaplan RC, et al: Smoking status
and risk for recurrent coronary events after myocardial
infarction. Ann Intern Med, 2002; 137: 494-500

19) Wilson K, Gibson N, Willan A, Cook D: Effects of smok-
ing cessation on mortality after myocardial infarction:
meta-analysis of cohort studies. Arch Intern Med, 2000;
160: 939-944

20) REACH Registry Investigators: Comparative determi-
nants of 4-year cardiovascular event rates in stable outpa-
tients at risk of or with atherothrombosis. JAMA, 2010;
304: 1350-1357

21) Kinjo K, Sato H, Sakata Y, Nakatani D, Mizuno H, Shi-
mizu M, Sasaki T, Kijima Y, Nishino M, Uematsu M,
Tanouchi J, Nanto S, Otsu K, Hori M; Osaka Acute Cor-
onary Insufficiency Study (OACIS) Group: Impact of
smoking status on long-term mortality in patients with
acute myocardial infarction. Circ J, 2005; 69: 7-12

22) Baba S, Iso H, Mannami T, Sasaki S, Okada K, Konishi
M; Shoichiro Tsugane; JPHC Study Group: Cigarette
smoking and risk of coronary heart disease incidence
among middle-aged Japanese men and women: the JPHC
Study Cohort 1. Eur J Cardiovasc Prev Rehabil, 2006; 13:
207-213

23) Frey B, Waters DD, DeMicco DA, Breazna A, Samuels L,
Pipe A, Wun CC, Benowitz NL: Impact of smoking on
cardiovascular events in patients with coronary disease
receiving contemporary medical therapy (from the Treat-
ing to New Targets [TNT] and the Incremental Decrease
in End Points Through Aggressive Lipid Lowering
[IDEAL] Trials). Am J Cardiol, 2011; 107: 145-150

24) Mottillo S, Filion KB, Genest J, Joseph L, Pilote L, Poirier
B, Rinfret S, Schiffrin EL, Eisenberg MJ: The metabolic
syndrome and cardiovascular risk: A systematic review and
meta-analysis. ] Am Coll Cardiol, 2010; 56: 1113-1132

25) Deedwania B, Barter B, Carmena R, Fruchart JC, Grundy
SM, Haffner S, Kastelein JJ, LaRosa JC, Schachner H,
Shepherd J, Waters DD; Treating to New Targets Investi-
gators: Reduction of lowdensity lipoprotein cholesterol in
patients with coronary heart disease and metabolic syn-

226

drome: analysis of the Treating to New Targets study. Lan-
cet, 2006; 368: 919-928

26) Kasai T, Miyauchi K, Kurata T, Okazaki S, Kajimoto K,
Kubota N, Daida H: Impact of metabolic syndrome
among patients with and without diabetes mellitus on
long-term outcomes after percutaneous coronary inter-
vention. Hypertens Res, 2008; 31: 235-241

27) Kasai T, Miyauchi K, Kajimoto K, Kubota N, Kurata T,
Amano A, Daida H: The impact of pravastatin therapy on
Jong-term outcomes in patients with metabolic syndrome
undergoing complete coronary revascularization. Circ J,
2009; 73: 2104-2109

28) Levantesi G, Macchia A, Marfisi R, Franzosi MG, Mag-
gioni AP, Nicolosi GL, Schweiger C, Tavazzi L, Tognoni
G, Valagussa ¥, Marchioli R; GISSIP revenzione Investi-
gators: Metabolic syndrome and risk of cardiovascular
events after myocardial infarction. ] Am Coll Cardiol,
2005; 46: 277-283

29) Donahoe SM, Stewart GC, McCabe CH, Mohanavelu S,
Murphy SA, Cannon CP Antman EM: Diabetes and
mortality following acute coronary syndromes. JAMA,
2007; 298: 765-775

30) Costa J, Borges M, David C, Vaz Carneiro A: Efficacy of
lipid lowering drug treatment for diabetic and nondia-
betic patients: meta-analysis of randomised controlled tri-
als. BMJ, 2006; 332: 1115-1124

31) Cholesterol Treatment Trialists' (CTT) Collaborators:
Efficacy of cholesterol-lowering therapy in 18686 people
with diabetes in 14 randomised trials of statins: a meta-
analysis. Lancet, 2008; 371: 117-125

32) Takara A, Ogawa H, Endoh Y, Mori F, Yamaguchi J, Tak-
agi A, Koyanagi R, Shiga T, Kasanuki H, Hagiwara N:
Long-term prognosis of diabetic patients with acute myo-
cardial infarction in the era of acute revascularization.
Cardiovascular Diabetology, 2010; 366: 9: 1-7

33) Kohsaka S, Kimura T, Goto M, Lee VV, Elayda M, Furu-
kawa Y, Fukushima M, Komeda M, Sakata R, Willerson
JT, Wilson JM, Kita T: Difference in patient profiles and
outcomes in Japanese versus American patients undergo-
ing coronary revascularization (Collaborative study by
CREDO-Kyoto and the Texas Heart Institute Research
database). Am ] Cardiol, 2010; 105: 1698-1704

34) Baigent C, Keech A, Kearney PM, Blackwell L, Buck G,
Pollicino C, Kirby A, Sourjina T, Peto R, Collins R, Simes
R; Cholesterol Treatment Trialists' (CTT) Collaborators:
Efficacy and safety of cholesterol-lowering treatment: pro-
spective meta-analysis of data from 90,056 participants in
14 randomised trials of statins. Lancet, 2005; 366: 1267-
1278

35) Shepherd J, Barter B, Carmena R, Deedwania P, Fruchart
JC, Haffner S, Hsia ], Breazna A, LaRosa J, Grundy S,
Waters D; Treating to New Targets Investigators: Effects
of lowering LDL cholesterol substantially below currently
recommended levels in patients with coronary heart dis-
ease and diabetes: The Treating to New Targets (TNT)
study. Diabetes Care, 2006; 29: 1220-1226

36) Bayturan O, Kapadia S, Nicholls SJ, Tuzcu EM, Shao M,
Uno K, Shreevatsa A, Lavoie AJ, Wolski K, Schoenhagen
B Nissen SE: Clinical predictors of plaque progression
despite very low levels of low-density lipoprotein choles-



Coronary Artery Disease

91

terol. ] Am Coll Cardiol, 2010; 55: 2736-2742

37) Hiro T, Kimura T, Morimoto T, Miyauchi K, Nakagawa
Y, Yamagishi M, Ozaki Y, Kimura K, Saito S, Yamaguchi
T, Daida H, Martsuzaki M; JAPANACS Investigators:
Diabetes mellitus is a major negative determinant of coro-
nary plaque regression during statin therapy in patients
with acute coronary syndrome-serial intravascular ultra-
sound observations from the Japan Assessment of Pitavas-
tatin and Atorvastatin in Acute Coronary Syndrome Trial
(the JAPAN-ACS Trial). Circ J, 2010; 74: 1165-1174

38) Arai H, Hiro T, Kimura T, Morimoto T, Miyauchi K,
Nakagawa Y, Yamagishi M, Ozaki Y, Kimura K, Saito S,
Yamaguchi T, Daida H, Martsuzaki M; JAPAN-ACS
Investigators: More intensive lipid lowering is associated
with regression of coronary atherosclerosis in diabetic
patients with acute coronary syndrome-sub-analysis of
JAPAN-ACS study. ] Athroscler Thromb, 2010; 17: 1096-
1107

39) Bhatt DL, Steg PG, Ohman EM, Hirsch AT, Tkeda Y,
Mas JL, Goto S, Liau CS, Richard AJ, Réther J, Wilson
PW; REACH Registry Investigators: International preva-
lence, recognition, and treatment of cardiovascular risk
factors in outpatients with atherothrombosis. JAMA, 2006;
295: 180-189

40) Scandinavian Simvastatin Survival Study group: Ran-
domised trial of cholesterol lowering in 4444 patients
with coronary heart disease: the Scandinavian Simvastatin
Survival Study (4S). Lancet, 1994; 344: 1383-1389

41) The Long-term Intervention with Pravastatin in Isch-
aemic Disease (LIPID) study group: Prevention of cardio-
vascular events and death with pravastatin in patients with
coronary heart disease and a broad range of initial choles-
terol levels. N Engl ] Med, 1998; 339: 1349-1357

42) Plehn JE Davis BR, Sacks FM, Rouleau JL, Pfeffer MA,
Bernstein V, Cuddy TE, Moyé LA, Piller LB, Rutherford
J, Simpson LM, Braunwald E: Reduction of stroke inci-
dence after myocardial infarction with pravastatin: The
Cholesterol and Recurrent Events (CARE) study. Circula-
tion, 1999; 99: 216-223

43) Criqui MH, Langer RD, Fronek A, Feigelson HS, Klau-
ber MR, McCann TJ, Browner D: Mortality over a period
of 10 years in patients with peripheral arterial disease. N
Engl ] Med, 1992; 326: 381-386

44) Steg PG, Bhatt DL, Wilson PW], D'Agostino R Sr, Ohman
EM, Réther J, Liau CS, Hirsch AT, Mas JL, Ikeda Y, Pen-
cina M]J, Goto S; REACH Registry Investigators: One-
year cardiovascular event rates in outpatients with athero-
thrombosis. JAMA, 2007; 297: 1197-1206

45) Newman AB, Shemanski L, Manolio TA, Cushman M,
Mittelmark M, Polak JE Powe NR, Siscovick D; Cardio-
vascular Health Study Collaborative Research Group:
Ankle-arm index as a predictor of cardiovascular disease
and mortality in the Cardiovascular Health Study. Arthe-
rioscle Thromb Vasc Biol, 1999; 19: 538-545

46) McDermott MM, Mandapat AL, Moates A, Albay M,
Chiou E, Celic L, Greenland P: Knowledge and attitudes
regarding cardiovascular disease risk and prevention in
patients with coronary or peripheral arterial disease. Arc
Intern Med, 2003; 163: 2157-2162

47) Golomb BA, Dang TT, Criqui MH: Peripheral arterial

227

disease: morbidity and mortality implications. Circula-
tion, 2006; 114: 688-699

48) Sprengers RW/, Janssen KJ, Moll FL, Verhaar MC, van der
Graaf Y; SMART Study Group; SMART Study Group:
Prediction rule for cardiovascular events and mortality in
peripheral arterial disease patients: data from the prospec-
tive Second Manifestations of Arterial disease (SMART)
cohort study. ] Vasc Surg, 2009; 50: 1369-1377

49) Aung PP, Maxwell HG, Jepson RG, Price JE Leng GC:
Lipid-lowering for peripheral arterial disease of the lower
limb. Cochrane Database Syst Rev, CD000123, 2007

50) Schanzer A, Hevelone N, Owens CD, Beckman JA, Bel-
kin M, Conte MS: Statins are independently associated
with reduced mortality in patients undergoing infraingui-
nal bypass graft surgery for critical limb ischemia. ] Vasc
Surg, 2008; 47: 774-781

51) Heart Protection Study Collaborative Group: Random-
ized trial of the effects of cholesterol lowering with simv-
astatin on peripheral vascular and other major vascular
outcomes in 20,536 people with peripheral arterial disease
and other high-risk conditions. J Vasc Surg, 2007; 45:
645-654

52) Feringa HH, van Waning VH, Bax JJ, Elhendy A, Boersma
E, Schouten O, Galal W, Vidakovic RV, Tangelder MJ,
Poldermans D: Cardioprotective medication is associated
with improved survival in patients with peripheralarterial
disease. ] Am Coll Cardiol, 2006; 47: 1182-1187

53) Hoeks SE, Scholte Op Reimer W], Schouten O, Lenzen
M], van Utk H, Poldermans D: Statin use in the elderly:
results from a peripheral vascular survey in The Nether-
lands. J Vasc Surg, 2008; 48: 891-896

54) Daskalopoulou SS, Daskalopoulos ME, Mikhailidis DP,
Liapis CD: Lipid management and peripheral arterial dis-
ease. Curr Drug Targets, 2007; 8: 561-570

55) Hussein AA, Uno K, Wolski K, Kapadia S, Schoenhagen
B Tuzcu EM, Nissen SE, Nicholls SJ: Peripheral arterial
disease and progression of coronary atherosclerosis. ] Am
Coll Cardiol, 2011; 57: 1220-1225

56) Kasai T, Miyauchi K, Kajimoto K, Kubota N, Dohi T,
Tsuruta R, Ogita M, Yokoyama T, Amano A, Daida H.I:
Prognostic significance of glomerular filtration rate esti-
mated by the Japanese equation among patients who
underwent complete coronary revascularization. Hyper-
tens Res, 2011; 34: 378-383

57) Dohi T, Miyauchi K, Okazaki S, Yokoyama T, Tamura H,
Kojima T, Yokoyama K, Kurata T, Daida H: Long-term
impact of mild chronic kidney disease in patients with
acute coronary syndrome undergoing percutaneous coro-
nary interventions. Nephrol Dial Transplant, 2011; 26:
2906-2911

58) Furukawa Y, Ehara N, Taniguchi R, Haruna Y, Ozasa N,
Saito N, Doi T, Hoshino K, Tamura T, Shizuta S, Abe M,
Toma M, Morimoto T, Teramukai S, Fukushima M, Kita
T, Kimura T; CREDO-Kyoto Investigators: Coronary risk
factor profile and prognostic factors for young Japanese
patients undergoing coronary revascularization. Circ J,
2009; 73: 1459-1465

59) Chonchol M, Cook T, Kjekshus ], Pedersen TR, Linden-
feld J: Simvastatin for secondary prevention of all-cause
mortality and major coronary events in patients with mild



92 Teramoto et al.

chronic renal insufficiency. Am ] Kidney Dis, 2007; 49:
373-382

60) Tonelli M, Moyé L, Sacks FM, Kiberd B, Curhan G;
Cholesterol and Recurrent Events (CARE) crial investiga-
tors: Pravastatin for secondary prevention of cardiovascu-
lar events in persons with mild chronic renal insufficiency.
Ann Intern Med, 2003; 138: 98-104

61) Koren MJ, Davidson MH, Wilson D], Fayyad RS, Zuck-
erman A, Reed DP; ALLIANCE Investigators: Focused
atrovasttin therapy in managed-care patients with coro-

228

nary heart disease and CKD. Am J Kidney Dis, 2009; 53:
741-750

62) Shepherd ], Kastelein JJ, Bitner V, Deedwania B, Breazna

A, Dobson S, Wilson DJ, Zuckerman A, Wenger NK;
TNT (Treating to New Targets) Investigators: Intensive
lipid lowering with atorvastatin in patients with coronary
heart disease and chronic kidney disease: the TNT (Treat-
ing to New Targets) study. ] Am Coll Cardiol, 2008; 51:
1448-1454



Journal of Atherosclerosis and Thrombosis Vol.21, No.2

93

Committee Report 12

Diabetes Mellitus

Executive Summary of the Japan Atherosclerosis Society (JAS) Guidelines
for the Diagnosis and Prevention of Atherosclerotic Cardiovascular Diseases

in Japan —2012 Version

Tamio Teramoto, Jun Sasaki, Shun Ishibashi, Sadatoshi Birou, Hiroyuki Daida, Seitaro Dohi, Genshi Egusa,
Takafumi Hiro, Kazuhiko Hirobe, Mami lida, Shinji Kihara, Makoto Kinoshita, Chizuko Maruyama,
Takao Ohta, Tomonori Okamura, Shizuya Yamashita, Masayuki Yokode and Koutaro Yokote

Committee for Epidemiology and Clinical Management of Atherosclerosis

1. Importance of Diabetes Mellitus as a Risk Factor
for Cardiovascular Disease
Diabetes mellitus (DM) is an important risk fac-
tor for cardiovascular disease (CVD)!?. A meta-anal-
ysis of data from Western countries showed that the
risks of coronary artery disease (CAD) and cerebral
infarction due to DM after adjustment for multiple
factors, including sex, age and blood pressure, are 2.0
and 2.3, respectively”. In Japan, the NIPPON
DATAS0 showed that the risk of death from CAD in
patients with DM is 2.8, which is significantly higher
than it is for non-DM subjects”. The Hisayama study
showed that the risks of CAD and cerebral infarction
after adjustment for multiple factors, including patient
sex and age, in patients with DM are 2.6 and 3.2,
respectively, both of which are higher than those of
patients with normal glucose tolerance®. In terms of
relative risk, DM is an important risk factor for CVD
regardless of race. However, the absolute risk of CAD
in Japanese subjects with DM is approximately 30 to
70% of the risk in Western subjects with DM” 9.
Although there have been few investigations in Japan,
the incidence of CAD in Western patients with type 1
DM is higher?, especially in patients with nephropa-
thy'?.
d CAD in patients with DM is characterized by (1)
a higher prevalence of silent myocardial ischemia'?,
(2) multivessel lesions, (3) high-grade and diffuse
lesions!®'® and (4) calcified lesions™. Cerebral infarc-
tion is characterized by increased lacunar infarction
and atherothrombotic cerebral infarction'> 9. The
CVD prognosis in diabetic subjects is poor relative to
nondiabetic subjects’’'?, and the recurrence rate of
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cerebral infarction in patients with DM is higher?®2V.

Patients with DM are at a higher risk of periph-
eral arterial disease (PAD), and 20% of patients with
PAD symptoms are diabetic. Furthermore, one report
found that the risk of intermittent claudication is 2.6-
fold higher in patients with DM??.

Although the risk of CVD in women is lower
than in men, women with DM have a higher relative
CVD risk than men with DM?>?%_ The results of the
Japan Diabetes Complications Study (JDCS) showed
that the absolute risks of CAD in Japanese patients
with DM were 11.2/1,000 person-years for men and
7.9/1,000 person-years for women, which is still

higher in men than in women?.

The risk of CVD increases after reaching the
stage of impaired glucose tolerance (IGT), even before
the onset of DM? 29, The Hisayama study showed
that the relative risk of CVD in patients with IGT
compared to normal subjects is 1.9, although it is
lower than the risk of 2.6 in diabetic subjects®.
Instead of the fasting blood glucose level, the blood
glucose levels at 2 hours after a glucose load have been
reported to be significantly associated with the risk of
CVD in subjects with IGT? ?®, showing that post-
prandial hyperglycemia is a risk factor for atheroscle-
rosis. Thus, patients with IGT have an increased risk
of CVD, but it is not obvious whether the degree of
risk is equal to that of patients with DM. In this
guideline, IGT is distinguished from DM and is con-
sidered to be one among many risk factors, such as
hypo-high density lipoprotein (HDL) cholesterolemia
and a family history of CAD.

2. Cardiovascular Disease Risk Factors and Their
Comprehensive Management in Patients with DM
The risk factors for CAD in patients with DM
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include hyperglycemia, hypertension, smoking, the male
sex, hyper-low density lipoprotein (LDL) cholesterol-
emia, hypo-HDL cholesterolemia, hypertriglyceride-
mia® ? and high Lp(a) levels®”. Diabetic nephropa-
thy®" 3 and retinopathy® are predictors of CAD.
The risk factors for cerebral infarction include hyper-
tension, the male sex and atrial fibrillacion® 9. The
concentration of homocysteine in the blood is also
reportedly associated with the severity of PAD?.

The comprehensive and early management of
risk factors such as hyperglycemia, hypertension and
dyslipidemia has been shown to be effective for inhib-
iting cardiovascular events® - Additionally, compre-
hensive and intensive therapy to mitigate these risk
factors has been reported to suppress the progression
of CVD in Japan™¥.

The antithrombotic effects of low-dose aspirin
and the antioxidant effects of vitamin E for primary
prevention in DM patients are not evident® 4.

3. Lipid Management in Patients with DM

It is clear that lifestyle modifications, including
dietary therapy, increased physical activity and smok-
ing cessation, are fundamental for the management of
CVD and these factors contribute to a decrease in dis-
ease incidence and mortality” . In patients with
DM, dietary therapy and exercise decrease the risk of
atherosclerosis, hyperglycemia, dyslipidemia and hyper-
tension*). Several reports have shown that smoking
cessation and increased physical activity decrease the
risk of CVD in DM patients® V.

Patients with DM are likely to have hyper-LDL
cholesterolemia, hypertriglyceridemia and hypo-HDL
cholesterolemia. A sub-analysis of the HPS>? and the
CARDS®? has already shown the effectiveness of
statins in preventing CVD in DM patients. A recent
meta-analysis of a large-scale clinical trial revealed that
statins decreased LDL-cholesterol(C) levels by 38.6
mg/dL, resulting in a decrease in total mortality risk
by 9% (p=0.02), death from CAD by 12% (p=0.03),
major coronary events [myocardial infarction or death
from CAD] by 22% (»<0.0001) and cerebral infarc-
tion by 21% (p=0.002); these rates are similar to
those in nondiabetic subjects®?.

The FIELD study investigated the effects of
fibrates on CVD in patients with DM and mild dys-
lipidemia and showed a decrease in coronary events
(nonfatal myocardial infarction or death from CAD)
as a consequence of primary prevention®”. A sub-anal-
ysis of the ACCORD trial demonstrated that combi-
nation therapy of statins with fibrates in patients with
hypertriglyceridemia and hypo-HDL cholesterolemia
may significantly reduce the risk of cardiovascular
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events even after statin treatment It was also
reported that adding ecicosapentaenoic acid (EPA)
treatment for patients with impaired glucose metabo-
lism complicated by hypercholesterolemia and already
under statin treatment can reduce coronary events by
22% (the JELIS study)®® and that combination ther-
apy with statins and ezetimibe in patients with DM
complicated by chronic kidney disease (CKD)
decreases the development of cardiovascular events by
22% compared to a placebo treatment (the SHARP
study)*?.

In previous guidelines, a TG <150 mg/dL and
HDL-C 240 mg/dL have been recommended as tar-
get values regardless of the presence or absence of
DM, This new guideline adopts non HDL-C as a
secondary management target if hypertriglyceridemia
is present after controlling LDL-C. It has been
reported that increased non HDL-C levels are signifi-
cantly associated with the risk of death from CVD in
patients with DMV,

4. LDL-C Management for the Prevention of CAD

DM is considered to be a “coronary risk equiva-
lent” by the NCEP-ATP III, and an LDL-C level of
<100 mg/dL is the recommended target®. These
concepts were introduced by ADA clinical practice
recommendations®”. The ESC/EAS guidelines also
recommend that LDL-C levels of <100 mg/dL should
be the primary goal in all patients with type 2 DM,

In Japan, the J-LIT chart was used to investigate
the incidence of CAD by stratifying the presence of
risk factors in patients with DM® %, This chart
shows that the risk of CAD in patients with DM
alone is clearly lower than the risk of recurrence in
secondary prevention patients without DM for both
men and women, indicating that there is an insuffi-
cient rationale for considering DM alone as a “coro-
nary risk equivalent” among the Japanese. However, a
sub-analysis of the J-LIT study showed that even if the
number of subjects with newly diagnosed CAD does
not differ between diabetic and nondiabetic patient
groups, the LDL-C levels are lower by approximately
30 to 40 mg/dL in diabetic subjects®”. This result sug-
gests that stricter management of LDL-C is needed in
diabetic patients.

DM conditions vary for each patient. It is practi-
cal to find patients who are at high risk of CAD, and
then attempt to strictly control their risk factors. Pre-
vious reports revealed that patients at a high risk of
CAD or death from CAD are characterized by condi-
tions including (1) microangiopathy (e.g., retinopathy,
nephropathy)?'% 879 (2) persistently poor glycemic
control”'7?, (3) smoking® % 7, (4) noncardiogenic
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Table 1. Diabetic Patients with a Higher Risk of Developing
CAD

* Microangiopathy (retinopathy, nephropathy, etc.)
* Persistent poor glycemic control

* Smoking

* Non-cardiogenic cerebral infarction/PAD

¢ Metabolic syndrome

* More than one major risk factor

*. HbAlc = 8.4% (NGSP)

cerebral infarction/PAD”, (5) metabolic syndrome’®
and (6) more than one major risk factor (Table 1)%> %74,

All patients with DM should aim for LDL-C lev-
els of <120 mg/dL as part of their primary CAD pre-
vention. In patients with the previous characteristics,
it is essential to follow intensive and strict manage-
ment measures to reach the target values. Patients with
DM who have more than one of these characteristics
are expected to be at an extremely high risk of CAD,
and the secondary prevention target values could be
considered.

Lipid management in secondary prevention
patients with DM is described in Chapter 11 of “Cor-
onary Artery Disease.”

Footnotes

This is an English version of the guidelines of the
Japan Atherosclerosis Society (Chapter 12) published

in Japanese in June 2012,
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The results of a meta-analysis of 26 clinical stud-
ies using statins demonstrated that statins significantly
decreased the total mortality by 19% and the cardio-
vascular mortality by 20% in patients with chronic
kidney disease (CKD), excluding dialysis patients, and
also demonstrated that statins can be safely used with
the same incidence of adverse events compared with
placebo?. Furthermore, the SHARP study, which
compared combination treatment with a statin and
ezetimibe with placebo in patients with CKD, includ-
ing dialysis patients, demonstrated that lipid-lowering
therapy significantly decreased the cardiovascular risk
in patients with CKD by 17%?. It should be noted
that the mean LDL-cholesterol (LDL-C) level before
treatment was 108 mg/dL, and patients with relatively
low LDL-C levels were included in the SHARP study.
A sub-analysis of patients with CKD in the MEGA
study conducted in patients with hypercholesterolemia
in Japan showed that the cardiovascular risk decreased
in patients who received lipid-lowering therapy using
a statin®. However, in randomized controlled trials (4D,
AURORA) conducted exclusively in dialysis patients,
the decreases in cardiovascular events in a broad sense,
including heart failure and cerebral hemorrhage, were
not significant® . Nevertheless, the analyses in these
studies using the endpoint of only atherosclerotic car-
diovascular disease (CVD) in patients with diabetes
mellitus (DM)* © and an analysis of only patients
with high LDL-C levels before intervention (>145
mg/dL)” have shown significant risk reduction.

There is no evidence indicating the optimal lipid

management targets in patients with CKD. On the
other hand, the sub-analyses of the SHARP and 4D
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studies showed that the inhibitory effects of lipid-low-
ering therapy on CVD were greater in patients with
high LDL-C levels before intervention. Because the
cardiovascular risk in patients with CKD was similar
to or even higher than that in patients with DM?), it
is appropriate to consider CKD as a high-risk condi-
tion for CVD, and to establish lipid management tar-
gets, comparable to DM. Whether the management
targets should be subdivided according to the CKD
stage classification will be discussed in the future,
because a new CKD stage classification is being inves-
tigated in Japan and overseas”.

In order to decrease the cardiovascular risk in
patients with CKD, comprehensive management of
various risk factors is as important as it is for patients
with other diseases. The significance of the lipid man-
agement in patients with CKD is summarized in a
recent review by the Committee of Renal and Periph-
eral Arteries of the Japan Atherosclerosis Society ',

Footnotes

This is an English version of the guidelines of the
Japan Atherosclerosis Society (Chapter 13) published

in Japanese in June 2012.
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1. Frequency

Cerebrovascular disease is classified into three
types: cerebral hemorrhage, cerebral infarction and
subarachnoid hemorrhage. According to the Japanese
Stroke Data Bank, the frequency of cerebrovascular
disease according to type in Japan is reported to be
approximately 18% for cerebral hemorrhage and
approximately 7% for subarachnoid hemorrhage, with
the remainder for cerebral infarctionV. Compared
with the frequency of cerebrovascular disease accord-
ing to type observed in Western countries, the fre-
quency of cerebral hemorrhage is higher in Japan,
while the frequency of cerebral infarction is lower?.

Cerebral infarction is further classified into three
clinical types: lacunar infarction, atherothrombotic
cerebral infarction and cardiogenic cerebral embolism.
According to the Hisayama study, lacunar infarction
accounts for approximately 50% of cases of cerebral
infarction, whereas the incidence of atherothrombotic
cerebral infarction and cardiogenic cerebral embolism
is slightly less than 30% and slightly more than 20%,
respectively®. The frequency of cerebral infarction
(with obvious causes) in Western countries (Cauca-
sians) has been reported to be approximately 30% for
both lacunar and atherothrombotic cerebral infarction
and approximately 40% for cardiogenic cerebral
embolism?; lacunar infarction occurs more frequently
in Japan”.

2. Risk Factors for the Development of Cerebrovas-
cular Disease

The results of the NIPPON DATAS80 indicate
that the factors affecting mortality from stroke in
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Japan include age, systolic blood pressure, smoking
and hyperglycemia and that the lipid levels, such as
that of total cholesterol (TC), are not considered to be
risk factors®. Similarly, the results of 61 observational
studies conducted in Western countries (approxi-
mately 0.9 million subjects) indicated no relationships
between the TC level and mortality from stroke”. The
results of a meta-analysis of 18 cohort studies in Japan
and China showed that blood pressure is the most
important risk factor for stroke and that the TC level
is much less frequently involved than the blood pres-
sure®.

In terms of individual cerebrovascular diseases,
hypertension is clearly a risk factor for cerebral hemor-
rhage, and the presence of a cerebral aneurysm is a risk
factor for subarachnoid hemorrhage. With respect to
cerebral infarction, the major risk factors for cardio-
genic cerebral embolism are hypertension and intra-
cardiac thrombi® 19,

The results of epidemiological studies conducted
in Japan have indicated no significant relationships
between the serum cholesterol levels (TC, LDL-cho-
lesterol (LDL-C) and non HDL-cholesterol) and the
incidence of noncardiogenic cerebral infarction!'”.
In Western countries, however, epidemiological stud-
ies, such as the MRFIT, have reported that an
increased TC level is associated with an increased risk
of cerebral infarction'®29, The results of seven cohort
studies (approximately 0.69 million subjects) reported
that the incidence of cerebral infarction is significantly
decreased by 15% in patients with a decrease in the
TC level of 1 mmol/L (38.6 mg/dL)?", although,
other reports have found that the TC level either is
not a risk factor for cerebral infarction or is less
involved > 23,

The results of the Hisayama study, which investi-
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gated the risk of cerebral infarction according to type,
demonstrated that the LDL-C level is a risk factor for
the development of atherothrombotic cerebral infarc-
tions; however, it is not associated with the develop-
ment of other types of cerebral infarction'. Further-
more, the Hisayama study reported that blood pres-
sure is strongly associated with lacunar infarction, ath-
erothrombotic cerebral infarction and, in women, car-
diogenic cerebral embolism?”. Reports published in
foreign countries indicate that the major risk factor for
cerebral infarction, including cardiogenic cerebral
embolism, is hypertension® *Y. In other words, the
cholesterol level is recognized to be a risk factor only
for atherothrombotic cerebral infarction, and the major
risk factor for all types of cerebral infarction, includ-
ing atherothrombotic cerebral infarction, is hyperten-
sion”.

Many reports in various countries, including
Japan, have stated that hypocholesterolemia is a risk
factor for cerebral hemorrhage'®*. A meta-analysis of
cohort studies found that a decrease in the cholesterol
level by 1 mmol/L (38.6 mg/dL) is associated with an
increase in the frequency of cerebral hemorrhage of
19%?Y. In Japan, an LDL-C level of <80 mg/dL has
been reported to increase the frequency of cerebral
hemorrhage'®. However, as described later, the results
of a meta-analysis of prevention studies of coronary
artery disease (CAD) do not indicate that cholesterol-
lowering therapy leads to an increased frequency of
cerebral hemorrhage®®.

There have been many reports in a number of
countries, including Japan, stating that a lower HDL-
cholesterol level is associated with an increased inci-
dence of cerebral infarction??.

There are also many reports indicating no certain
relationships between the triglyceride (TG) level and
stroke? *" 32, However, the results of a meta-analysis
of epidemiological studies conducted in the Asia-
Pacific region, in which the fasting TG level was
divided into four groups, reported that the patients
with the highest TG levels had an increased risk of
ischemic stroke of 50% compared with that observed
in the patients with the lowest TG levels®. The results
of cohort studies of approximately 14,000 subjects
indicate that the frequency of ischemic stroke is
increased in both men and women when postprandial
hypertriglyceridemia is present®”. These results show
that an increase in the postprandial TG level of 1
mmol/L (88.5 mg/dL) is associated with an increase
in the frequency of ischemic stroke of 15%.

238

3. Lipid-Lowering Therapy and Cerebrovascular
Disease

Although many prevention studies of CAD using
statins have been conducted to date, only the SPARCL
study employed the development of stroke as the pri-
mary end point, with most studies using stroke as the
secondary end point. The results of a meta-analysis of
prevention studies conducted in Western countries
showed that cholesterol-lowering therapy with statins
significantly decreases the incidence of cerebral infarc-
tion by 19%. Additionally, in that study, the incidence
of cerebral hemorrhage did not vary significantly
(Table 1)*. It is unclear why statin treatment decreases
the incidence of stroke because the cholesterol level
has not been considered to be a risk factor for stroke
in observational studies.

As mentioned above, the SPARCL study
employed the recurrence of stroke as the primary end
point®. In that study, high-dose statins were adminis-
tered in patients with a history of stroke, and the
recurrence rate of stroke in these patients was com-
pared with that observed in patients who received pla-
cebo treatment. Consequently, the recurrence of stroke
significantly decreased (—16%, p=0.03), while the
incidence of CAD was markedly lower (-35%, p=
0.003). Therefore, statin treatment is also effective in
the secondary prevention of stroke. A post hoc analy-
sis of the breakdown of stroke as an end point found
that the incidence of cerebral infarction was signifi-
cantly decreased (hazard ratio=0.78), whereas that of
cerebral hemorrhage was significantly increased (haz-
ard ratio=1.66). These results are inconsistent with
the findings of the meta-analysis mentioned above, in
which statin treatment did not increase the incidence
of cerebral hemorrhage®®. To determine the risk of
cerebral hemorrhage associated with cholesterol-lower-
ing therapy, performing further prevention studies is
warranted.

Among the various studies conducted in Japan,
the MEGA study showed that statin treatment tends
to decrease the incidence of stroke, with hazard ratios
of 0.66 and 0.63 for men and women, respectively>®.
In particular, in that study, the incidence of ischemic
stroke in men and stroke in women 255 years of age
was significantly decreased® *. The results of a sub-
analysis of the JELIS showed that treatment with
statins and ethyl icosapentate (EPA) in patients with a
history of stroke significantly inhibits the recurrence
of stroke by approximately 20% compared with statin
monotherapy>®.

4, Measures to Prevent Cerebrovascular Disease
Because the greatest risk of cerebrovascular dis-



