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2
(Unstable angina pectoris)
(Coronary artery disease)
(Acute coronary syndromes; ACS)
1996 (Incidence)

16,000

(Atherosclerosis)



2
(Chronic stable angina pectoris)
(Acute coronary syndromes)
3
(Unstable angina pectoris),
(Non-ST segment elevation acute myocardial infarction; NSTEMI)

(ST segment elevation acute myocardial infarction; STEMI)

(Cigarette smoking), (Diabetes mellitus),
(Hypertension), (Obesity),

(Dyslipidemias; ‘ , HDL

(Atherosclerosis)



(Non-modifiable risk factors)

(Age)
(Gender)
(Ethnic group)
(Family history)
* Premature atherosclerosis
e Familial dyslipidemias
. (Diabetes

ellitus)

(Hypertension)

(personal history)
* Atherothrombosis
*  Thromboembolism

e Low birth weight

(Genetic changes)
e Mutations

e Polymorphisms

(Modifiable risk factors)

Modifiable Lifestyle

Caloric excess

High cholesterol

e Low unsaturated fatty
acid

* High rapidly-absorbed
carbohydrate

e Low fiber

e Low vitamins

e High salt

(Physical inactivity)
(Smoking)

(Alcohol abuse)

Specific risk factors

(Central) obesity

(hypertension)

Hypercholesterolemia

High LDL cholesterol

Small dense LDL particles

High lipoprotein (a)

Low HDL cholesterol

Hypertriglyceridemia

High glucose or HbAlc

Impaired glucose

tolerance

Thrombogenic factors

e High fibirnogen

e High factor VII, VI,
VWF

« High PAI-1

« High platelet activity

Localized inflammatory

reactions



1 (Hypertension)

The Prospective Cardiovascular Munster (PROCAM) study

1978
23,616 16,288 7,328
16 65 ( 405 + 11.3 258 + 12.3 )
2
4 14 1000
6 1000
A3
2. (Cigarette smoking)
Willett WC
25 , ‘ 5
1 (Platelet aggregation)
3 (Vasoconstriction) (NO)
Endothelial dysfunction
4. Impaired glucose tolerance

(Atherosclerosis)



155 / 'ﬁ
(Familial
hypercholesterolemia) Hetrozygous ( 210-
390 [ ) Homozygous ( 465-
775 / )
32 (Hypertriglyceridemia)
1 T
33 (Low HDL cholesterol)
2 (HDLD) '
(Reverse  cholesterol
transport) (Acetylhydrolase)
(Paraoxonase) (Inhibit oxidation)
! !
4 (Diabetes millitus)
I91
L Lipoprotein metaholism

(Dyslipidemias)

(Hypercholesterolemia/High LDL cholesterol)



Activator-Inhibitor-1; PAI-1)

5 (Diet)

(Lactose)

resistance)

10)

300
fatty acid

(Fiber)

30

10

(Physical inactivity)

(Hyperfibrinogenemia)

Plasminogen

(Saturated fatty acid)

Antioxidant

(Insulin

Trans-



(Atherosclerotic plaque) (Plague disruption)
75 (Plaque erosion)
25 (Thrombus)
(High

risks) 2



2:
unstable angina);

(History)

(Clinical presentation)

(Electrocardiogram)

(Cardiac

marker)

(Angiogram)

12

(High risk

65
(Diabetes millitus)

(Post-MI angina)
(Prior
peripheral vascular disease)
(Prior
cerebrovascular disease)
Braunwald class Il or lll (acute or subacute rest
pain)
Braunwald class B (secondary unstable angina)
(Heart failure) ~ /

(Hypotension)
(New
ST segment deviation) 0.05
T-wave (New T-wave
inversion) 03

Left bundle branch block
(Troponin-T or )
(CK-MB)

C-reactive protein

(Thrombus)



13

(Coronary spasm of an epicardial artery)
(Constriction of the small

muscular coronary arteries)
(Inflammatory) | (Infection)

Chlamydia pneumoniae,

Helicobacter pylori  Cytomegalovirus
(Progressive  mechanical
obstruction of coronary arteries) (Restenosis)

(Secondary unstable angina)

(Thyrotoxicosis)
(Anemia)

(Typical angina pectoris)

(Heart failure)

(Hypotension)

(Sinus tachycardia)

3d 4th heart sound Rale
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(Investigation)

1. (Electrocardiogram)
(ST segment depression) (Transient ST
segment elevation)
0.05
m
T-wave (T-wave inversion) 3

(Continuous ECG monitoring)

2. / (Cardiac markers)

Biochemical markers)
(CK-MB),

(cTnT & cTnl)

(Coronary artériographie findings)

(Coronary angiogram) ' 1
80 ( 60

) , ,
5-10 Left main stem



4,
(Angioscopy and intravascular ultrasound)
(White or platelet rich
thrombi)
X ' (Red thrombi)
5
(Chest roentgenogram)
Pulmonary congestion
(Lipid-lowering «rugs)
(Diagnosis)
1 (Assessing

likelihood of coronary artery diseases)

(High-

likelihood of coronary artery diseases) 3
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(History) 1

3. Percutaneous coronary intervention |/
Coronary artery bypass graft

60

Extracardiac vascular disease (carotid or peripheral)
Pulmonary Rales
(Hypotension)
Transient mitral regurgitation
(Diaphoresis)

(Physical
examination)

(New ST
(Electrocardiogram) segment deviation) 0.05
2. T-wave (New T-wave inversion)
0.3
3. Q-wave  Left bundle branch block

(Cardiac marker) (Troponin-T or |) (CK-MB)



2. (Cardiac specific troponins)

(Risk stratification)

2

Coronary Care Unit (CCU)

(Continuous ECG monitoring)

1 Braunwald (Braunwald classification)
2.
T-wave 0.05
/ T-wave 0.3
3. C-reactive protein (CRP)
2 04 1,
4.7,

17



18

(Management)
3
1 (Stabilizing the acute coronary lesion)
2. (Treatment of residual ischemia)
3 (Long-term secondary prevention)
(General management and medical therapy)
1 (Bed rest)

(Sympathetic
drive)

(Hemodynamic)

12-24

2. (Oxygen)
(hypoxemia; Pa02 <92%)

3

(Nitrates), (p-blockers) ,

1-5
5-30
(Analgesic) (Anxiolytic)

(Venodilatory effects) Preload



(Anti-ischemic therapies)

1. (j3-blockers)

Advanced atrioventricular block, ,

(Bronchospasm)

2. (Nitrates)

Endothelium-independent vasodilators

19

(bradycardia),

(Coronary vasodilatation)

Preload (Ventricular wall stress)
(Sublingual) (Buccal spray) 5
(Nitroglycerin)
5-10 /! 10 / 35 (
200 / ) 100
30
3. (Calcium channel blockers)
(Diltiazem) (Verapamil)
30-90 1 4 360 ' (Long-

acting preparations)



20

Vasoselective

4.
Angiotensin-Converting Enzyme Inhibitors (ACE Inhibitors)
ISIS-4  study
24

(Lipid-lowering drugs)

The Scandinavian Simvastatin Survival
Study (4S), The Cholesterol and Recurrent Events (CARE), Long-Term Intervention
with Pravastatin Ischaemic Disease (LIPID) studies The National

Cholesterol Education Panel

( ) 100 /

(Antithrombotic therapy)

(Endogenous fibrinolysis)

(Antiplatelet agents)



v), ! 3 41111,',115

< ifMmoégm-nutnatl |

(Aspirin)
Veterans Administration Cooperative Study 325

SRV 1

adrenergic antagonists)
(additive effect)<
The research Group on Instability in Coronary Artery Disease in Sountheast Sweden
(RISC) 75
5 2 16
325

160-325

(Aspirin allergy), Active bleeding,

2
(Phosphodiesterase inhibitors)
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3 (Thienopyridine)
! ADP ADP
(Ticlopidine) (Clopidogrel)

The Clopidogrel in Unstable angina to prevent
Recurrent Event (CURE) study

12562 94,414 )

75 9 (, 2 )

: Refractory ischemia,
(p <0.001)<0)
4
lIb/llla (P llb/llla receptor antagonists)
(Final common  pathway)

(Abxicimab; chimeric Fab fragment murine
monoclonal antibody 7E3), (Eptifibatide;

Msitrus barbouri Cyclic k-c-p  (lysine-glycine-aspatic  acid)
heptapeptide), (Triofiban; Peptidomimetic

R-G-D (arginine-glycine-aspartic acid)) 3



23

The c7E3 Antiplateiet Therapy in Unstable Angina Refractory to Standard
Treatment (CAPTURE) trial
(Refractory angina)
1,265 2
18-24 1

(Emergency revascularisation)
« =0012) 30 (8L
GUSTO-IV ACS trial !

The Recent Platelet llb/llla in Unstable angina: Receptor

Suppression Integrilin Therapy (PURSUIT) trial

10,948
3
(180 /
13 LTy 729 )
. (180 /
20 <A 7296 )

(b = 0.00)



24

PRISM-PLUS
: 1,915 3
5,000
1,000 / : 0.6 / /
30 0.15 /
[, 2 3
48
1
, 2
(p = 0.02) 0 (p=003) 6
@
(Anticoagulants)
1 (Heparin)
(Meta-analysis)
(Unfractionated heparin; UFH)
33 2-12
12-15 / /
1000 /

Activated Partial Thromboplastin Time (aPTT) 6

aPTT 15
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(Low-Molecular-Weight Heparins; LMWH)
Anti-Xa  Anti-lla activity

The Evaluation of the Safety and Efficacy of Enoxaparin in Non-ST Elevation
Coronary Events (ESSENCE) ftrial ' !

' (Enoxaparin) :
Recurrent ischemia
(p = 0.019) 14 2
TIMI 11B
2. (Direct Thrombin Inhibitors)
(Hirudin) / (Leptirudin),
(Argatroban), (Bivalirudin)
(The
Food and Drug Administration) 1 (Heparin-
induced thrombocytopenia)
(Revascularization)
Percutaneous Coronary Intervention (PCI)
PCI
95
GPIIb/llla receptors (Coronary

stenting)



(Coronary Artery Bypass Grafting; CABG)

Left main stem,

26

anterior
descending ,
PCI
PCI
Morbidity ~ Mortality
1. Early invasive strategy
(Cardiac  catheterization)
(Revascularization)
2. Conservative strategy
L Recurrent ischemia
2.
3. Stress
testing
4, (Hemodynamic instability)
b. Sustained ventricular

arrhythmias
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Early invasive
strategy

65 ,

Noninvasive testing

Noninvasive testing

1 ,
2. Residual ischemia
Invasive testing
3, (Left ventricular function)
4,

Noninvasive testing
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4: Noninvasive
testing
Exercise ECG Testing:
1. Abnormal horizontal or downsloping ST 2. Abnormal systolic blood pressure

segment depression with response
Onset at heart rate <120 beat/min or With sustained decrease of > 10 mm
< 6.5 METS Hg or flat blood pressure response < 130 mm
Magnitude > 2.0 mm Fig, associated with abnormal ECG
Postexercise duration of > 6 minutes 3. Other
Depression in multiple leads Exercise-induce ST segment elevation

Ventricular tachycardia
Radionuclide myocardial perfusion imaging
1. Abnormal myocardial tracer distribution 2. Abnormal myocardial distribution with
In more than one coronary artery region increase lung uptake
at rest or with stress or anterior defect 3. Cardiac enlargement
the reperfuses
Left ventricular imaging

Stress radionuclide ventriculgraphy Stress echocardiography
1. Exercise EF of <50% 1 Rest EF <35%
2. Rest EF <35% 2. Wall motion score index >1

3. Fall in EF of >10% with exercise
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(Serum level of cardiac troponin-T; c¢TnT)

)
(Heavy chain)
(Myocin-binding protein C), 4)
complex)
12

(Myocardium)
(Contractile function)
(Tropomyosin), 2) (Myosin) 2
(Light chain), 3) ' ' -
(Actin), 5 (Troponin
(cTnT), (cTnl) (cTnC)

Tropenin T

- THAPANIYISIN

\

N yassiny ——
light chain

Traponin | fyesin-binding — %

protein

B-Rbyosin .
heavy chain  HY9sIn

rovd

Flyosin
head

1

Cardiac sarcomere (

Spirito P, Seidman CE,

McKenna , and Maron BJ. The management of hypertropic cardiomyopathy. N Engl J

Med 1996:336:, 775-785.

calcium-mediated

‘A

interaction '

33,000



(Fetus)

skeletal forms

3
forms
4
Cardiac forms
o

(Acute coronary syndrome; ACS)

(Isoform)
(Fetus)
(False positive) (
generation)
(Sensitivity)

)

3 Fast Slow

Cardiac form

Fast Slow skeletal

Cardiac forms

(Isoform)

2 3 2nd and 3nd
10-14

(Specificity)



Severity

I-New onset of

severe angina or

Clinical circumstances

A-Develops in B-Develops in
presence of absence of
extracardiac condition extracardiac
that intensifies condition (Primary
myocardial ischemia UA)

(Secondary UA)

accelerated angina;

no rest pain

Il-Angina at rest
Wthin past month
but not within
preceding 48 h
(angina at rest;

subacute)

lll-Angina at rest
within 48 h (angina

at rest; acute)

IA 1B

[1A 1B

1A [[IB-cTnT or cTnl:
negative

[IIB-cTnT or ¢Tnl:

positive

(Myocardial infarction)
Hamm CW

Cardiac events

C-Develops within
2 wk of AMI

(Postinfarction UA)

1IC

lie

INC

I1IB

(Cardiac death)



6:
Braunwald
Class 1B 24 h, %
Troponin: Positive 5
Troponin: Negative <1

Luescher MS

(ST segment)

@
1w
L (Stable)
2. (Free form)
3
3.

Dialysis membrane

generation) Elecsys® Troponin-T

32

Risk (%)
30 Days, % 6 mo, %
15-20 25
<2 <5
6
(Hemodialysis)
1 1 1 1
3 (3
STAT ,
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3 (Peak) 45 - 55
2. 2
48
CT ! concentration (ng/mL)
20
10 A
v T T T T T
0 50 1 150 200 250 350
Time (hour)
'2:

L. (Pulmonary embolism)
(Moderate) (Severe) 1

(Acute right ventricular pressure overload),
(Impaired coronary blood flow),
(Severe hypoxemia)*ZL
2. (Acute stroke)
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3. (Chronic heart failure)
(Ongoing myocardial damage)

Coronary hemodynamic

(Cardiomyocyte apoptosis) '3,
4, (End-stage renal disease) (Chronic renal
failure) Peripheral myopathy
Re-expression (Fetal gene)

Cardiac forms

(s generation)
2 3 (2nd and 3rd generations)
D
5. Duchenne muscular dystrophy
polymyositis
Re-expression

Cardiac forms
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(QT dispersion)

(QT dispersion) QT
interval) (12 lead
electrocardiogram) Repolarization

)347
(QT interval)
QRS complex T-wave
L.
2. Cathecolamines
3.
4, (Heart rate)
)
(Confounding factor)
(Corrected QT interval) (Bazett's equation) K
— () 1
2 (O

Corrected QT interval (sec) = QT interval (sec)
[RR interval (sec)]12

(QT dispersion)
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Corrected QT dispersion (sec) = Corrected maximal QT interval (sec) - Corrected

minimal QT interval (sec)

?
(QT dispersion ratio)

percentage of cycle length

= ( )«100 1
()
QT dispersion ratio = QT dispersion (sec) x 100
RR interval (sec)
1 25 /
10 /
2. 12 Leads
QRS complex T-wave ( T-wave Isoelectric
line)
3, Lead
Lead 1
4
L QRS complex R-wave
Leads
2. T-wave

- ave Baseline artifact
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3, 12 Leads
4, Manual (Intra-observer
variation) (Inter-observer variation)
Day CP 24 '
(Congenital long QT syndromes) Sotalol
' 10
I36,
van (¢ Loo A
7
(56 + 24 VS 30 £ 10 . P <0.0001)
11
Ventricular fibrillation 24
88 + 30 (p <0.0001)
)371
Ventricular
repolarization
Ventricular
arrythymias percentage of cycle length
( . QT dispersion ratio) K]

Doven O
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