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Death rate from cardiovascular disease, 2017 R3]

The annual number of deaths from cardiovascular diseases per 100,000 people. 8.7 JUTA ORANG:
PJK

(WHO 2015)

2,7 JUTA ORANG
(1,5% DARI TOTAL
PENDUDUK):
PENYAKIT JANTUNG

(RISKESDAS 2018)

& 26,4% DARI TOTAL
KEMATIAN: PIK
INDONESIA (Kemenkes 2019)
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Source: IHME, Global Burden of Disease (GBD) OurWorldInData.org/causes-of-death « CC BY
Note: To allow comparisons between countries and over time this metric is age-standardized.




Death rate from cardiovascular disease, 1990 to 2017

The annual number of deaths from cardiovascular diseases per 100,000 people.

Uzbekistan

700

600

Papua New Guinea
Turkmenistan

500 Egypt

Russia

400

R ———F e ‘ Indonesia ’
300 M __"\-._.__._____: itk

China

200

United States
100 - Australia

0
1990 1995 2000 2005 2010 2015 2017

Source: IHME, Global Burden of Disease (GBD) OurWorldIinData.org/causes-of-death « CC BY
Note: To allow comparisons between countries and over time this metric is age-standardized.




MAJOR GLINIGAL MANIFESTATIONS
OF ATHEROTHROMBOSIS

Ischemic @»)— 5 Transient

stroke ischemic attack
Myocardial Angina
Infarction f’fab'e
nstable

Peripheral arterial
disease:

Intermittent claudication
Rest Pain

a > - Gangrene

b Necrosis

Adapted from: Drouet L. Cerebrovasc Dis 2002; 13(suppl 1): 1-6.



ATHEROTHROMBOSIS IS COMMONLY FOUND IN MORE
THAN ONE ARTERIAL BED IN AN INDIVIDUAL PATIENT

Cerebrovascular ‘ Coronary
disease disease

0 1.4%
24. 7% 0 29 9%

/

\ 19.2%

Peripheral arterial disease

* Data from CAPRIE study (n=19,185)
Coccheri S. Eur Heart J 1998; 19(suppl): P1268.



IDENTIFYING THOSE AT RISK OF

ATHEROTHROMBOSIS

Local factors

Elevated prothrombotic factors: fibrinogen, CRP, PAI-1
Blood flow patterns, vessel diameter, arterial wall structure

Generalized

disorders
Obesity
Diabetes

Atherothrombosis
manifestations

(myocardial infarction,
stroke, vascular death)

Systemic

conditions
History of
vascular events
Hypertension
Hyperlipidemia
Hypercoagulable
states
Homocystinemia

Lifestyle
Genetic traits Smoking
Gender Diet
Age Lack of exercise

Yusuf S et al. Circulation2001;104:2746-53. 2. Drouet L. Cerebrovasc Dis 2002;13(suppl 1):1-6.




KONSEP DAN TEORI ATEROSKLEROSIS

x I

Konsep

Y Infiltrasi lipid
Q> Kerusakan endotel
&, Radikal bebas

Q> Imunologi

Teori

Inflamasi

D

Penyakit

Aterosklerosis /
PJK



INTERAKSI BEBERAPA | S
erum LDL T1
PROSES PADA PROSES "
ATEROSKLEROSIS
| LDL infiltrasi
. Kerusakan
Radikal . .
aqixa Oksidasi LDL | Endotel
Bebas
I_ Faktor
Sel Busa Pertumbuhan
| Garis Lemak

| Proliferasi Sel
| Kalsifikasi 10

Platelet
Agregasi
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Figure::
Proposed Dual
Action of
Exocytosed Mast
Cell Granules
(The Granule
Remnants) of
Lipoprotein
Metaholism in
The Arterial
Intima

Blood stream

Mast cell

Arterial intima

Binding
of LDL
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of LDL ’

Macrophage foam cell

Proteolysis

*Of HDL

\| Reduced
efflux
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Christ et

., Senescent SMCs Increase Vascular Wall PAI-1 Expression




Genes

+
Early Environment{

1

Tissue Capilarisation

Smooth Muscle Architecture

Smooth Muscle Functiod/
Monocyte Adhesior+/

Monocyte I\/Iigrationl

Insulin Resistance

Endothelial
Function

Low HDL cholesterol
Hypertriglyceridaemia

(Diabetes, Vol 46, Suppl 2, Sptember 1997)

[€SS
\4

Cigarette smoking
Free radicals

Oxidised Lipids
Hyperglycaemia
Hypercholesterolaemia

—>| Hypertension

Microalbuminuria

Vascular Permeability

Hypercoagulability
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Diabetes

Hypercholesterolemia

Atherosclerosis

K Fibrinolytic
factors

~~.

Hypertension

L eft

ventricular
\VWiaY=ladaladalalV,
Postischemic

ENDOTHELIAL
DYSFUNCTION

Reperfusion
Injury

~

K Prostacyclin

K

—D i

K NITRIC OXIDE

<

Growth-promoting
factors

\ Prothrombogenic
Factors 7
Endothelin-1 2

Endoperoxides 7

SUPEROXIDE ANION 2
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UNSTABLE CORONARY ARTERY DISEASE (i)

Thrombusforms and
extends into the lumen




CONSTRICTOR DILATOR

Endothelium-1
Angiotensin-I|
Vasconstrictor
Prostaglandins

Prostacyclin

Nitric oxide

Other “EDRF-Like”
Substances

PRO

Platelet-activating
factor

Tissue factor

Von willebrand factor
Plasminogen
activator

Inhibitor-1

Other Coagulation
factors

ANTI

Prostacyclin
Thrombomodulin
Ecto-ADPase
Tissue
Plasminogen
Activator
Urokinase
Heparin-Like
Molecules



Oxidized Lipids / Free Radicals

Viral Infection T Shear Stress

Thrombin Homocysteine Hypoxia Cytokines

@Permeabnty Vasoactive Substances
y

Leukocytes Adhesion Growth Factors
Chemoattractans

Procoagulant Activity

DiCorleto PE, Soyombo AA.: Curr Opin Lipiddol 1993;

Survival signals Proinflammatory signals
A20, A1 Cytokines
Bcl-2, Bel-xL Adhesion
Caspase inhibitors molecules
Hemoxygenase 1

Chemokines
MnSOD Coagulation factors

19
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Hemandez-Presa et al : Angiotensin-converting
enzyme inhibition (ACE-inhibitor) prevents arterial
NF-[B activation, MCP-1 expression, and macrophage
Infiltration in a rabbit model of early accelerated
atherosclerosis. Circulation 1997 ;95:1532-1541

(Lawrence GS, Cardiology update and interventional cardiology)
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REDOX REGULATION OF ENDOTHELIAL
DYSFUNCTION & AGTIVATION

! NO Activity
d G-Protein Function
T Protein Kinase C

Endothelial Dysfunction

(D. Sargowo) 2 1




ENDOTHELIAL DYSFUNGTION AND

AGUTE CORONARY SYNDROMES

» Vasoconstriction

* Platelet Aggregation
« SMC Proliferation

* Leukocyte Adhesion
 LDL Oxidation

e Activation of MMPs

Endothelial Dysfunction

Plaque Rupture

Thrombosis

Matrix Remodeling
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ENDOTHELIAL DYSFUNGTION AND

AGUTE CORONARY SYNDROMES

Vasospasm
Plague Rupture
Thrombosis

Matrix Remodeling

CORONARY
SYNDROMES




Early atherogenesis

Late atherogenesis

)

Acute coronary syndrome

1. Vaskuler injury

. <

2. Monocyte recruitment
Macrophage formation

Lysis
J3. Lipid deposition
4. Platelet and growth factor

J9. SMCS
6.Sysnthesis of extracelluler matrix

4

1. Plaque disruption
8. Tromhosis

Monocyte recruitment

Lysis
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( Acute Coronary Syndrome >

EKG [ STelevasi [-] < ST elevasi (+) >

S () (e

UAP : Unstable angina pectoris, Non-Q MI: Non Q wavw myocardial infarction
NSTEMI : Non ST-elevation myocardial infarction

STEMI : ST-elevation myocardial infarction

Q MI: Q wave myocardial infarction 25




