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Coronary Artery Disease
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Tsavaamdanuaslalsutd (coronary artery
disease-CAD) 1iiafidaidunau q 8n wulsaala
1minen (Ischemic heart disease), lsAvaanidan
unslalsuiudes (Atherosclerotic heart disease) %
HannsALAUIeu&UARALY epicardium Sl
Wa’1N atheromatous plaque B:{ﬂ'amzﬁ'a'm’li‘tﬁumiu
whanmiaufiezlsuiu vensuwndainaduuiula
Faau unendeinluiiuan flve Ainsaviderion
sl enms§umihenindly 35wl udluunanke
amazuundniuld Tnefiennstnasduiugiunng
e Anazieden uazdmyainasiiy vsenns
1#%uen nitrate eanviavivlFauaziy

nalnn1siiin atheromatous plaque’® T
f-a'lnmﬁ’tﬂ?\'lﬂul.l.ﬂﬁmﬁ'lﬁ'ilm endothelium cell (en-
dothelial dysfunction) a1NN19% hypercholestero-
lemia, hypertension, diabetes vijansguiyd ¥inli
\im injury sia endothelium faxn lipid azidng sub-
endothelium space MNAaE monocyte ﬁm']zﬁmgi
iU endothelium L'fl"mﬂu%u subendothelium nangl
il macrophage "dnl\i%ﬂ'fu oxidized low density lipo-
protein tAmlu lipid laden foam cell FaruziRaaiu

arfin17a¥19 inflammatory cytokines Wwas growth
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factors #N9 <] iU platelet derived growth factors,
fibroblast growth factor 2, Transforming growth factor
B, #a T cells fazgn activate 1mel tumor necrotic
factor a, interleukin-2 WAy granulocyte-macrophage
colony-stimu-lating factor, tumor necrotic factor a
LA IL-1 FaniaResaznimziisulagnszuauns
#59ans intregrin, p-selectin, fibrin, tromboxane A2
ua tissue factor aMnfinananwinldiiin Fatty streak
formation &eulsznevdag lipid laden monocytes WAZ
macrophages, T-lymphocytes LLae smooth muscle
cells ﬁ;ﬂ proliferate Lﬁ‘uu’mﬁu Lfll'a fatty streak Lﬁ'u
unTuaz form 1w fibrous cap Sarsznauday mix-
ture 2249 lymphocyte, macrophages, lipid, debris
AN 7 fa foam cell wefacgnadrafiadulaning
"9 oxidized LDL, macrophage colony-stimulating
factor Lila foam cell AEAINEMAIENT lipid BANNN
naneiilu lipid core 484 plaque RaN3aLIAYE collagen
ﬁqnﬂ%"’m@’m smooth muscle Uavdl smooth muscle
cell growth ¥rl¥ luminal diameter TaIMARALREA
viala fnnsiuuauas uazilenisiuuauramasn
daaNnndd 70% Eilasazunfanain1seee angina

pectoris (LIl chronic stable angina
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msilsefiugihe coronary artery disease
L madmlseda udouiidaanudidgyuan
avdasdnuszdfiniafuen maduilandiu 4 ey
@nesing 7 Mifendestuduienilafy enfildFog
Tuilaqiiu flusiu
amasunthanuiieliiiiu 3 wlinAa*®
1. typical angina Usznaudae 3 Ay Ae
1) naduwhaniusuuiuwivelsivtiaen
adnudaasnviuvFeliazlsnnin (substernal chest
pain) a1a¥1altfuay e ee vdansu Tneerns
Wuwthandlulssunns 5-10 wndl
2) eanadumtirangnnssiulneniseanus
YIaNTIATEANNENIND] LAY
3 ansazanudieldwnsanislden nitro-
glycerine auvidanldau
2. atypical angina HANMOIZAINIILE typical
angina usilinrsuyndie
3. non-cardiac chest pain 2MNSIUANISL
wlay < Wuuuugniaung isefiAnaiinaiudaay
Tawanniaduenunudluduni, wii, Falua videradu
IL MINTININME Tmﬂv‘;’q‘lﬂluéﬂw coronary
artery disease inazliAsswumAninnAannns
AI9839NIENNILL cardiovascular sl
wlalaugrananusulaings wefhlssi® M viFe
\lu ischemic cardiomyopathy dee S4 gallop Wu
"§as WmeRil decompensated congestive heart
failure @1aelf@ee S3 gallop luuNEN T is-
chemia ¥n\¥ifim papillary muscle dysfunction %72
i left ventricle dilatation (@ mitral regurgitation
NN3MIIA arterial pulse N13WQ carotid bruit
\JuRednftyileqniag atherosclerosis WAz peri-
pheral vascular disease Feoaarduiusiududen
¥alafy uananniinisnsasaniEenadatLisuan
naznndutheannisadu 4 fifliaason

m. ssassometenlfimms udeiontudu
nsifiadalsn nrsuennzI@aesiansia cardiac
event luawAR TaaanIsnauLnsSnae

1. pauliiivila (EKG) msmmapduliiy
ﬁa‘l@ﬁmmﬁmﬂuﬁm%’uQﬂfmﬁ‘md’ﬂ angina pectoris
atlsfauinwudnn@latisfasas 50 aeefilan
coronary artery disease AadnLnAvesnalnin
ﬁq'l@"?;m'mwum@wu pathological Q wave isan"3
#i ST-T change® fivisuaninily ischemia, myocar-
dial injury e myocardial infarction .

2. nrananwia@nsaean (CXR) daauen
quinaeeriala, anwiam, N1 pulmonary con-
gestion 178 edema

3. nammamdwdesasiewiala (echocar-
diography) @MN1SALANNTTYINNNULEY left ventricle,
UszifiuanufindnAansnisiiusavasiala (regional
wall motion abnormality)’ Fatauendnilu coronary
artery disease uﬂnmnﬂﬂ'ﬂmmi‘nQﬂ"ﬂ‘wm:mwﬁﬂ
Unfising gesdwinla wu nsfavidedy sy A
drdryfirameudelunsdliinima echocardiogram
Unihildmunanaudguaeliléidu coronary artery
disease

4. stress test Q’ﬂ’mﬁﬁ typical vi7a atypical
chest pain ATIATLNNIAIA stress test™ %ﬂqqﬁu
fAannsmsaananeia seaq¥lumnenadi 1
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1. mndwailestumaia Ml uazmadeiindiaei
1. Antiplatelet agents
. ¥ @ & - &
n. aspirin : \dugnduininlaendeeangna
Taennseiusls cyclooxygenase enzyme vinliiamanns
&9AT12v thromboxane A2 AANTSINNZA2RINTA
P 2 . Yoo
{@an Eilae coronary artery disease WnaeAYTIATL

n1efnEAal aspirin TWNA 75-325 NaANTNFAadTU
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o
@139 1 Common Stess-Testing Procedures for the Evaluation of Chest Pain

" Sensltivity Specificity

Test Protocol Positive Result Comments (%) (%)
Standard treadmill Patient able to perform New horizonatal or down Blood presure response 65-70 70-75
or bicycle exercise adequate amount of sloping ST-segment exercise duration, ventri-
physical activity depression = 1 mm cular arrhythmias, Duke
Baseline ECG is normal or or = 2 mm in presence treadmill score, and heart
near normal of baseline repolarization rate recovery should also
Sgould not be used if patient abnormality be assessed
has left bundle branch block Functional capacity and Duke
or electronic pacemaker treadmill score have sig-
nificant prognostic value
Exercise stress echo-  Patient able to perform phy- One or more new segmental Useful for abnormal base- 80-85 80-85
cardiography sical activity wall motion abnormali- line ECG (should not be
Two-dimensional echocardio- ties (hypokinesis, akinesis used if patient has left-
gram immediately after or dyskinesis), left bundle branch block or
exercse ventricular dilation, or electronic pacemaker)
both Technically high-quality echo-
cardiogram is essential
Dobutamine stress For patients unable to exercise Inducible segmental left ven- Technically high-quality 80-85 85-90
echocardiography adequately with or without tricular wall-motion ab- echocardiogram is
abnormal ECG normalities, worsening essential
Incremental dobutamine of existing wall-motion
infusion abnormalities, or left
ventricular dilation
Exercise myocardial For patients able to perform Inducible single or multiple Also can provide informa- 85-90 85-90
perfusion SPECT, physical activity perfusion abnormalities tion left ventricular
with quantitative should be used when resuits left ventricular dilation function and wall motion
analysis of baseline ECG preclude
assessment of ischemia (e.g.,
nonspecific ST-T changes)
Can be used in patients with
left-bundle-branch block
or electronic pacemaker
Pharmacologic myo- For patients unable to exercise Provides information similar 80-90 80-90

cardial perfusion
SPECT, with quan-
titative analysis

Electron-beam com-
puted tomography

adequately

Intravenous adenosine or
dipyridamole

Can be used in patients with
left-bundle-branch block or
electronically paced rhythm

Calcium score closely corr-
lates with extent of coro-
nary atherosclerosis

to that provided by
exercise SPECT

If score is > 100, consider
follow-up stress test

Cannot predict coronary
obstructions or detect
vulnerable plaque or
degree of stenosis

Poor specificity

ECG denotes ecletrocardiogram, and SPECT single-photon-emission computed tomography.
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4. clopidogrel : \{uayWusaaq thienopyridine
ﬂﬂﬂt}ﬂﬁﬂﬂ‘lﬂﬁﬂﬁ'ﬂ platelet ADP receptor A The
Clopidogrel Versus Aspirin in Patients at Risk of
Ischemic Events (CAPRIE) trial® wudnénanidesie
N19LNA MI, vascular death %38 ischemic stroke
anAd uazAdNLaaaiaaes clopidogrel AWiniu
aspirin ﬁaﬁu@'ﬂ'w coronary heart disease nn?’mﬁﬁ
daviausian1slt aspirin AaslAFuN1sFNEdae clopi-
dogrel duay 75 NaaNTN

2. enfnszavladulu@en fuae coronary
artery disease vgni"uﬂm?‘lﬁi‘unﬂmﬂ@m?xﬁu LDL-
cholesterol lwden 1flszAu LDL-cholesterol lu
wange AaslaFuneinmdaeenanlatiungy HMG-
CoA reductase inhibitor (statin) AauAlRLUN3AIL-
ANEMMNTUATNITEANINAINE ihnnagednsinem
Ae'lil#szfu LDL-cholesterol ANt 100 Radnday
TARS Lﬁm@'1ni’imiﬁnmmﬂ’umwfhmmmﬂmﬁu
naia M uaznadedan'™™
3. angiotensin-converting enzyme inhibitor

(ACEI) fihelsadudanialasuynaanasldfunis

fnefng angiotensin-converting enzyme inhibitor
Tneanzatnsdieffiloadaduunmanu, § LV systolic
dysfuction, hypertension, previous MI ) 218 =2

55 1

I flfiieaanisifa ischemia nazsziueIns
angina UJszneunie

1. Beta blockers eaNqValntansnsIN1TAL
ganila aansiiudaendwiievinlauazannann
Fudan iiiaoudainissendiausasndaiiarila
ARRY N1TARRITEIERMINITAUTIRWIR laasTlnavin Tl
429 diastole #1931 1ResAdlU RN wiaralald
unTu Beta blockers nnﬁoﬁ'lﬁﬁ intrinsic sympa-
thetic activity (ISA) HilszAnsnwivindiulunisinem
angina pectoris ATUFLIUNAEN IR IAERsINSUIeY
Walalszanns 5560 afesiaundl gulan coronary
artery disease Aa7@an’ld beta blocker \luensausn
flifdevu

&40ai3] randomized control trial AUAAYTY beta
blockers aN1TnAAdRsAETIRIRILUA coronary
artery disease a<l# uoidm?uﬁﬂ'mﬁmmflu MI a1

maefl 2 uAnAIANLRT8Y beta blockers THARN 7 uazIUMENEMFLTNI angina pectoris

o Cardioselective ISA YN
Propranolol i : 80-320 un./3u (Fuax 23 A¥e)
Nadolol - - 40-80 Hn./W
Atenolol + - 50-200 NN./3U
Bisoprolol + - 5-10 {N./3U
Metoprolol + - 50-100 un. Fuaz 2 A
Labetalol - - 100400 0. Funz 2 A
Carvedilol - - 3.12525 un. Fuaz 2 A%
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rieu N7l beta blockers A133aAANYIAA MI 91
sl uazandmdedinaals’

2. Calcium antagonists 2anqMalAENILNE
waRARanUAIWNIY systemic vascular resistance am
&y AnuAulalindsanas uﬂnﬁﬁnﬂ'ﬁ’qﬂqw%"amn'ls‘
flushesandaiferlauas calcium antagonists 1y
n§N nondihydropyridine Y verapamil uay diltia-
zem flaansnrmadurenialadaadanalnvgniay

« o 3 ¥ a ¥ d" o
NNﬂWﬁ‘lﬂﬂQ’leﬂ\lﬂ']i‘ﬂﬂﬂ‘ﬂI.“lu‘ll’t]\‘mﬁ'mlu’ﬂwﬂ@ﬂﬂ

‘M calcium antagonists ‘quﬂﬁ'l”iﬂm coronary vascular

resistance %1% coronary blood flow (fia@y wanain
il calcium antagonists YnFaviNl epicardial vessel
weneinasilselumilésnm vasospastic angina ‘I& ™
calcium antagonists Jise@nEnwwiniu beta-blod-
kers 14NN angina pectoris”’

short-acting dihydropyridine calcium anta-
gonists 111 nifedipine TiAdsldiduesausn wiald
o 1 iilesanrielfifn reflex tachy-
cardia 8194y lvian1sesdilearasld ws long-
acting nifedipine a1u130 145

MW 8 UaAY calcium antagonist Mldiatlunsine angina pectoris

long-acting calcium antagonists (slow-
release, long-acting dihydropyridine Waz nondihy-
dropyridine) Hisz@ninnalunisseiueinisifu
wienasarnnsaldidusrdausndmiuinmngilas
chronic stable angina 'T;s'lﬁ?’l'ﬂﬁ’mﬁiﬂn’l?‘l‘i' beta blod-
kers 14 asthma, chronic obstructive pulmonary
disease, periperal vascular disease @ viFalddauiy
beta blocker Mugitlatdelin1ssnmda beta blocker
agnauudausinansinunglain

3. Nitrates aﬂnqwﬁrﬂjﬂ'\ﬂmﬂmﬁ‘ﬂmﬁ’mam
\RRAUAILATIABAIREAM UAAzeaNqNEAuTiagn
WRansn AnuABINIseanTaueIndaiiaialaanas
Wunaannisuenavasaidansvinlil preload anaq
left ventricular volume AAAY WATNTULNENABALADA
unwilianusudenanas nitrates Hanaaens epi-
cardial coronary arteries asfiUszTamildlunsinm
vasospastic angina & £NQN nitrates ANN1INILIL
amaduwihanldl uazaanaifin ischemia a<lAus
lignansnandmsndedinldnaludiln acute infarc-

N s Yoy .
tion viTagfLlael coronary artery disease

0n

vne

Nifedipine CR(controlled release)
Verapamil (short-acting formulations)
Verapamil SR (sustained release)
Diltiazem (short-acting formulations)
Diltiazem SR (sustained release)
Amlodipine

Felodipine

30-90 un./3u

40120 an. Fuaz 3 Ase
180-240 Nn./3u

3090 an. Fuaz 3 A
60-180 0. Fua 2 A
2.5-10 4N /U

2.5-10 Nn./3u
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Revascularization®

'lu::{ﬂ'm coronary artery disease ﬁﬁ angina
CCS (Canadian Cardiovascular Society) class | I
Il Avssnendnasndiuansiuuen nnsinmisae coronary
revascularization 14 ﬂ’]i‘vi"l'lué'ﬂflﬂﬁ‘lﬁ medical
treatment (Anludndell angina Faud CCS class Il
Ve class Il Al ?'m';'Tsn'_jﬂ')f_lﬁﬁ intolerance i@
antianginal drugs mzijﬂoﬂﬁﬁ’mm‘a‘mnﬁqﬁamﬂam
vhwvin yel#FUn13m9 noninvasive stress test 7
Wi high-risk findings

utlaqiiunnsin revascularization & 2 33 A

1. coronary artery bypass graft (CABG)

2. percutaneous coronary intervention (PCI)

ms¥nmnifedudeansmalfunteitmsduiviin

1. magquipit nmeguvniutladen@eidrny
v lfiRalsaduaeaalafuisluwatieuaeves
Y 4 o
weluauengliasuargeenguarlunnitiand dalany

o g o AA - i
FiusiuBunouisngu'® ma@nguipitanunsnas
o a 4 o ) o o | 4
gsnanalzaduitesidlanuuasdmiugileniag
A a TR

dhe M msdnyvidanaunsaasniadia Mi g uallE"
o ’:’ < ° ¥ Y A
Fariudanuzin Wguaeeaguyvs

2. Dyslipidemia 3£6iu cholesterol Muaud
padnwusunsRalsadudaaalasuinaianiy
LDL cholesterol WaywudIN3liNa LDL cholesterol
v a o a - o a
¥anay 1 aziudmsnsiialsaduiaenialasu
fouay 237 Q’ﬂ’)ﬂ coronary artery disease N3t
AsamIzAL LDL cholesterol adlWiaandn 100
NaanfuNnTAnT

3. saAuAudeage ANAudangaiy
adudpedrdnyivinliAnlsadudanvialasiu szdu

o, | . Lod X & o
ANNNAU systolic 172 diastolic NYIVUATINNAATY
\@easiansiin MI, stroke Way vascular death 1
wnnIBINNTATLANITAUANAuAeATAtiD 7 T

A And 14090 sulsen dwiudilelsaduidan
WladudansuialadumannasiWldsind 13085
an.dsen uwazfihalsadudaninlafudniulsawn-
wauaaslFmInG 130/80 uaAlsem

4. Ty wvnnuihitladuidesiiddy
fvlAnsadudesirlafulatlufmeasiuna
@oadu 2 wh dqu'luﬁm‘ﬁm:tﬁumqm?\'mLﬂu 4
W22 WmngreanspauAussdmaluiende
Wlkszsu HbATc Haandnfeuaz 7 uazlildszsu
vhmaluieasndn 140 fnAnsnians

5. J3atau A2NEIU (Body Mass Index NN
ndwiewinfy 30 Alanfimmamns Juiladedes
AvmmiAntsadudenvialain® n1sanimines
ylitladudaeing o Wuaaduiengs W
N9t triglyceride lwidangs uazn1 HDL choles-
terol ‘lul.a’ﬂm%’\ﬁ%u zzjl.'l'm coronary artery disease
nnswﬁé’qm:ﬁmam’fﬁuﬁnm Wmungeensan
vuiinAelild BMI = 18.524.9 Alanfu/mismas

6. N1TABNNIAINTEY NNFRBNNNAINLAAAN
@ewiamsialsadudentialadmuls™ gilae coronary
artery disease AsazaaNmARINIEat 1A ANE
Tamsidu Awens 7 Fansuuite aerobic activity
fu q mslfionnedialen 3060 wiilumseanrinds
winzafs eenrndanne 34 afssedaniviasen
ANAINIEYNAU nsaenfdnizetissinaNe azan
ANBreeNsfine N ndLen awsanusianisesn

&g ldunTu uaz endothelial function Aaw'”?

agl
wuananisdsziluuazinungilae coronary
artery disease (CAD) A2suATN clinical evaluation
Tneuanngueants chest pain (u typical angina,
atypical angina ¥#8 non-cardiac chest pain Mijadt
{@9ae CAD 1y mﬁquuu‘?‘, laaTuge, Ausulaiin
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g9, W, UsedRlesavialaluasauaia sy nns
praasaniaaasiufiazunlsavialed ufivin s iAa
angina U aortic stenosis, hypertrophic cardiomyo-
pathy 78 severe pulmonary hypertension N13M3A
noninvasive stress test avtdenlsziiiu risk aasdiloe
% 'lué"l_'l':ﬂ coronary artery disease ‘ﬁﬁ angina CCS
(Canadian Cardiovascular Society) class | viza Il
pasinseuuatAuusn nisinedag coronary

¥ ]
revascularization 1w ﬂ’li‘w’ﬂué’ﬂ')ﬂﬁ"lﬁ medical

1 v
.treatment WinAudadall angina Fausl CCS class i

.

X Y oy o, .
38 class Il Wl $2aiadfrloefifl intolerance sia
. . ¥ dlv o o
antianginal drugs uazgUrafasnisaannidanie
amumin 1salAFUN19MIIR noninvasive stress test
Wy high-risk findings.
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