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The World's Leading
Causes Of Death

Total number of people who died from
the following conditions (in millions)

® 2000 @ 2019
16% dari total kematian 6.8
schaemic heart disease éB

Stroke

Chronic obstructive
pulmonary disease

Lower respiratory
infections

Neonatal conditions

Trachea, bronchus,
lung cancers

Alzheimer's diesease and
other dementias

Diarrhoeal diseases

Source: World Health Organization



Top 10 global causes of deaths, 2016

Ischaemic heart disease

Stroke

Deaths (millions)
- &

|

Chronic obstructive pulmonary disease

56,9 Juta kematian
di dunia pada tahun
2016

Cause Group

Lower respiratory infections

Alzheimer disease and other dementias

Trachea, bronchus, lung cancers

Communicable, matemal, neonatal

Diabetes mellitus and nutritional conditions

Road injury

Noncommunicabledizeazes
Diarrhoeal diseases Injuries

Tuberculosis
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Acute Coronary Syndrome (ACS) A
Major Cause of Mortality and Morbidity

UA/NSTEMI
eIn-hospital death and re-infarction: 5-10%*!

e Six-month mortality in the GRACE registry? (from admission to 6
months):

- NSTEMI: 13%
- UA: 8%

STEMI
e 1/3 of STEMI patients will die within 24 h of the onset of ischemia?

e In-hospital death and reinfarction: 8-10%3
e One-month mortality: 6-7%*

1.Grech & Ramsdale. Acute coronary syndrome : unstable angina and non-ST segment elevation myocardial infarction. BMJ 2003;326:1259-61;
2. Fox. et al. An international on acute coronary syndrome care: Insight from the global registry of acute coronary event

Am Heart. Et al J 2004:148:540-5;

3.Antman et al. ACC/AHA guideline for the management of patiets with ST-Elevation Myocardial infarction. Circulation 2004;110:e82-292;
4.van de Werf et al. Management of acute myocardial infarction in patients presenting with ST-segment Elevation. Eur Heart J 2003;24:28-66



Myocardial Cell Necrosis in MI

* An occlusion more than 20
minutes irreversible myocardial
cell damage and cell death

Mortality reduction (%)
80 Impact of treatment delay?

60 Modifying factors
* The longer the infarct time the % | * Collaterals
greater the ischemia and necrosis 40 s peioatd
2

of the myocardium -

* Early reperfusion, via fibrinolytic

of salvage (% of area at risk)

0

therapy or primary percutaneous Hours 1 3 6 12 24
coronary intervention (PCl), is Treatment objectives

. . . —Ti to treatment i itical
crucial for patients with STEMI i /egp:n(i::glfl'?elRA (s by}

TIME SAVED = MUSCLE SAVED

Gersh. JAMA 2005.10.1001/jama.293.8.979




DEFINISI

Suatu sindroma klinik yang menandakan adanya
iskemia miokard akut akibat dari
ketidakseimbangan antara kebutuhan dan suplai

oksigen di miokard , terdiri dari :

Infark miokard akut dng elevasi segmen ST
Sl

Infark miokard akut tanpa elevasi segmen ST
(NSTEMI)

Angina pektoris tidak stabil (UAP)



PATOGENESIS

e Umumnya disebabkan oleh aterosklerosis
koroner

e Plak aterosklerosis ruptur — terbentuk
trombus diatas ateroma yang secara akut
menyumbat lumen koroner

e Apabila sumbatan terjadi secara total —
hampir seluruh dinding ventrikel akan
nekrosis



Faktor risiko penyakit jantung koroner

Non modifiable Modifiable
Sex High blood pressure
Hereditary High blood cholesterol
Race Smoking
Age Physical activity
Obesity
Diabetes
Stress and anger




Pathophys (enough to get by..)

Atherosclerosis () Monosyta adhesion

and emigration Cholasterol effiux via HDL
nto intima

e Epithelial injury
* Migration of

monocytes/macro
ETES
* LDL lipids NS ptaka
(@9, IL-1, MCP-1)
COnSU med 9 \‘&o-;‘:t,p:ﬂ:-}d Lf!L—/
anm Ce”S Cytokines/growth faclors

* Growth factors =2 /

smooth muscle,
collagen,
proteoglycans

 Atheromatous
plaque forms




Atherosclerosis Timeline

Endothelial Dysfunction >
Foam Fatty Intermediate Fibrous Complicated
Cells Streak Lesion Atheroma Plaque Lesion/Rupture

MY HEART,
YOUR HEART

Stary et al. Circulation. 1995,92:1355-1374.
Aterosklerosis:

Pengerasan dinding arteri yang diakibatkan oleh adanya ateroma
(plak kekuningan yang mengandung lemak, kolesterol, sel-sel,
kalsium, dll) pada dinding pembuluh darah arteri arteri.

he




The cardiovascular continuum of events

Ischemia = imbalance of

oxygen supply and demand

Myocardial
Ischemia

|

CAD

\

Atherosclerosis

\

Risk Factors
(DYSLIPIDEMIA ,T BP, DM,
Insulin Resistance, Platelets,

Fibrinogen, etc)

Adapted from
Dzau et al. Am Heart J. 1991;121:1244-1263



The cardiovascular continuum of events

Coronary
Thrombosis

/

Myocardial
Ischemia

|

CAD

\

Atherosclerosis

AN

Risk Factors
(DYSLIPIDEMIA ,T BP, DM,
Insulin Resistance, Platelets,

Fibrinogen, etc)

Adapted from
Dzau et al. Am Heart J. 1991;121:1244-1263



The cardiovascular continuum of events

_—{acs)

Coronary
Thrombosis

/

Myocardial
Ischemia

|

CAD

\

Atherosclerosis

AN

Risk Factors
(DYSLIPIDEMIA ,T BP, DM,
Insulin Resistance, Platelets,

Fibrinogen, etc)

Adapted from
Dzau et al. Am Heart J. 1991;121:1244-1263



Stable angina
Plaque rupture

Coronary thrombosis UA/NSTEMI
STEMI




Diagnosis

Anamnesis
Pemeriksaan Fisik

Pemeriksaan Penunjang :
1. Laboratorium

2. Elektrokardiografi
3. Thoraks Foto



Karakteristik Gejala pada ACS

Pada ACS dapat muncul
dengan berbagai macam
tanda dan gejala Klinis.

Penting untuk memiliki
tingkat kesadaran yang
tinggi baik di masyarakat
umum maupun tenaga
kesehatan

Diaphoresis

(1A
«

Dizziness

Chest pain
OF pressure

Epigastric pain/
Indigestion

2

AN

Nausea/ Jaw/Neck
Vomiting pain

-~

Shoulder/
Arm pain

N

Shortness
of breath

m\,

of women and men with ACS
present with chest pain or pressure

Orther symproms, like diaphoresis,
indigestion/epigastric pain and
shoulder/arm pain occur commeonly
in both women and men with ACS

Some symptoms may be more common
in women with ACS, including:
Dizziness/Syncope
Nausea/Vomiting
JawiNeck pain
Sheormness of breath
Pain between the shoulder blades
Palpitations
Fatigue

ESC Guideline of Management of Acute Coronary Syndroma, 2023
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Dibelakang Dibelakang tulang Dari Dada menjalar

tulang Dada ' Dadamenjalar ke leher ' ke Bahu dan Dada

N -

D)) WD

Dari Dada menjalar Di Dada bawah . Di daerah Punggung
di Ulu hati » ; :
ke Rahang (sering di tafsirkan sakit Maag) diantara kedua Belikat




Nveri Dada Khas Infark

Nyeri dada tipikal yang persisten >20 Menit (80%)

Nyeri dada angina Pertama Kali (de Novo) dengan
tingkatan CCS (The Canadian Cardiovascular

Society) Il

Cresendo Angina (makin sering, lebih lama, atau
menjadi makin berat, minimal CCS Il

. Angina Paska Infark (terjadi 2 minggu setelah
infark)



Angina Ekuivalen

Pasien mengalami SKA dengan keluhan angina atipikal
terutama berhubungan dengan aktivitas, antara lain:

* Gangguan pencernaan (indigesti)
* sesak napas yang tidak dapat diterangkan
* rasa lemah mendadak yang sulit diuraikan.

Pada usia muda (25-40 tahun) atau usia lanjut (>75 tahun),
wanita, penderita diabetes, gagal ginjal menahun, atau
demensia.



Differential Diagnosis

Cardiac

Mi

Angina
Pericarditis
Aortic dissection

Gl

e Oesophageal spasm
e GORD
e Pancreatitis

Respiratory

e Pulmonary embolism
e Pneumothorax
e Pneumonia

Chest pain

Musculoskeletal

e Costochondriasis
* Trauma




PHYSICAL EXAMINATION

GENERAL APPEARANCE

Anxious, considerable distress, restless, fist on chest
(Levine sign)

LV failure & symp. stimulation : cold perspiration, pallor,

dyspnea, cough with frothy pink or blood-streaked
sputum.

Shock : cool, clammy skin, facial pallor, cyanosis,
confusion or disorientation

HEART RATE

Variable depending on underlying rhythm and degree or
ventr. failure

Most commonly, HR 100 — 110/min; > 95% patients
VPB'’s within first 4 hours



BLOOD PRESSURE

Majority normotensive, but syst. BP may decline and diast.
BP may rise

+ Half of pts with inferior Ml — parasympathetic stimulation
. hypotension, bradycardia or both (Bezold — Jarisch
reflex)

+ half of pts with anterior MI, — sympathetic excess
hypertension, tachycardia or both

TEMPERATURE AND RESPIRATION

Most pts with extensive Ml — fever within 24-48 hrs, fever
resolves by 4th or 5" day

Respiration T due to anxiety and pain, in LV failure : resp.
rate correlates with degree of heart failure



JUGULAR VENOUS PULSE
JVP usually normal
RV infarction : marked jug. venous distension

CAROTID PULSE
Small pulse — reduced stroke volume
Pulse alternans : severe LV dysfunction



CHEST
LV failure and/or LV compliance | : moist rales
Severe failure : diffuse wheezing, cough + hemopthysis

1967 : Killip & Kimball : prognostic classification
Class Features Mortali Ly

Class-IT No signs of pulmonary o7 0-5%
venous congestion

» Rales at the lung bases
Class-11 * S; gallop
« Tachypnea,or
» Signs of failure of the right side
of the heart

10-20%

Class-1I1 Pulmonary edema 35-45%

Shock with SBP<90 mmiHg &
Class-1V evidence of : 85-95%
* Peripheral vasoconstriction,
* Peripheral cyanosis
* Mental confusion, and

Oliguria




Elektrokardiografi

It is recommended to base the diagnosis and initial
short-term risk stratification of ACS on a
combination of clinical history, symptoms, vital signs,
other physical findings, ECG, and hs-cTn."'78
ECG

Twelve-lead ECG recording and interpretation is
recommended as soon as possible at the point of
FMC, with a target of <10 min.>"*

Continuous ECG monitoring and the availability of
defibrillator capacity is recommended as soon as
possible in all patients with suspected STEMI, in
suspected ACS with other ECG changes or ongoing
chest pain, and once the diagnosis of Ml is made.”®*'
The use of additional ECG leads (V3R, V4R, and V7-
V9) is recommended in cases of inferior STEMI or if

total vessel occlusion is suspected and standard leads
22-24

are inconclusive.
An additional 12-lead ECG is recommended in cases
with recurrent symptoms or diagnostic uncertainty.

ESC Guideline of Management of Acute Coronary Syndroma, 2023



ECG STEMI

New ST-elevation at the J-point in
2 2 contiguous leads®
22.5 mm in men <40 years, 22 mm_
in men 240 years, or 21.5 mm in
women regardless of age in leads Ongoing acute coronary
V2-V3 and/or 2| mm in the other  artery occlusion
leads (in the absence of LV
hypertrophy or left bundle branch
block)
?Including V3R and V4R

> A

ST-segment depression in leads

i V1-V3, especially when the terminal
T-wave is positive (ST-segment j
Posterior elevation equivalent), and Pesterior STEM
STEMI concomitant ST-segment elevation

20.5 mm recorded in leads V7-V9

A A

e

PR Left circumflex (LCX) artery
LCx occlusion/ ST g daration i w 3 occlusion or right ventricular
. - and V3R and V4R, respectively
right ventricular Ml
Ml 4 |
' V7-V9, V3R and V4R
J / : S

ESC Guideline of Management of Acute Coronary Syndroma, 2023



ECG STEMI

N2

ST depression 2 Imm in six or
more surface leads (inferolateral

]

Multivessel ischaemia or left main

Multivessel coronary artery obstruction,

ischaemia/ 37 depremioin), co’uplgd sk particularly if the patient presents
i ST-segment elevation in aVR SRk Ry ; ;
left main e emodynamic compromise | L1 L
obstruction . | | L

Gy e o
2 | mminsix or aVR and/or VI
/ more surface leads

®

QRS duration greater than 120 ms
Absence of Q wave in leads |,

M V5 and V6 Patients with a high clinical suspicion
Left bundie Monomorphic R wave in |, V5 of ongoing myocardial ischaemia
BRAneh Bloek! and V6 should be managed in a similar way
ST and T wave displacement to STEMI patients
paceciiiytm opposite to the major deflection — bt
of the QRS complex
Qs comp y 9 J
TR
QRS duration greater than 120 ms I I
vi rsR’ “bunny ear” pattern in the Patients with a high clinical suspicion | | |
anterior precordial leads of ongoing myocardial ischaemia [ -
Right bundle (leads VI-V3) should be managed in a similar way ! R 1 l
branch block Slurred S waves in leads |, aVL to STEMI patients ‘
and frequently V5 and V6 {

ESC Guideline of Management of Acute Coronary Syndroma, 2023



Sandapan dengan ST Elevasi

a¥R

aVL| aVF| V1| ¥2| V3| V4| V5| V6] YIR| Y4R| VSR | VER

< ! Inferior

‘ ' Lateral tinggi
Anteroseptal

I \ Anterior ekstensif

Anterolateral
Anterior terbatas
0—'0'4— Ventrikel kanan
Postenor mumi
(bayangan cermen)

Gambar 46. Lokalisasi Dinding Ventrikel pada EKG.



Sandapan dengan ST Elevasi




Normal ECG
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Evolution of ECG Changes in STEMI

L 7 — 12 MinNaaaaa .. 18 MinNaa . -24 M 28 min
B Normal Early, Hyper-acute T Wave Hyper-acute T Wave
m Prosmimesst

ST Segment Elevation “Giant” R Wave ST ment Elevaton
Progeessive ST Segmesrt
Comtirma— with Obligue
writh Formation mb"’}/\
of Giaamt R Wave \

Jose. 2008.j.ajem.2008.05.025

Q Wave with Persistent

ST Segment Elevation

Tnm Foswation
wwith Persistesw ST
Segerment E evation &

rvesrted T Wave




Occlusion of
proximal LAD

Infark miokardial anteroekstensif

!
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* Maximal ST sepment eleva-
tion n leads 1 and aVL and
lead V, or V, or both

Late

Phase 3: Second and Third

Day (24 to 72 Hours)

ECG Changes

In facing leads I, aVL, and V-

Va2

+ Abnormal Q waves and small
R waves with T wave inver-
ston in leads 1 and aVL

& QS waves or complexes and
decreased or absent R waves
with T wave inversion in lead
V. or V, or both

& Retumn of ST segments to
baseline

It oppostte leads 11, 1, and

aVF:

o Tall T waves in leads TL 11,
and aVF

¢ Rcturn of ST segments to bascline

Infark
miokardial
lateral

EVOLUSI

aVL

Vg

avL

15 (8




INFERIOR MYOCARDIAL INFARCTION

Early
Phase 1: First Few Hours
(0 to 2 Hours)

ECG Changes

In facing leads I1, 111, and aVF:

* ST segment elevation with
tall T waves and taller than
normal R waves in leads 11,
11, and aVF

In opposite Jeads [ and aVL;

& ST segment depression in
feads 1and aVL

B ] Il avR  avL aVF
[ |
g 1 / } 0 (153 3 /
i ; DR il
F | 1 i !
{ L
Vy Vy Vs Vs Vs Vg
‘ =
| 3 TR Wi i 2 eI
1 !

Occlusion of right
coronary artery



RIGHT VENTRICULAR MYOCARDIAL INFARCTION
| no m avR avL aVF




POSTERIOR MYOCARDIAL INFARCTION

aVF

Early o

»avn

avlL

Phase 1: First Few Hours (0 to i‘ :
2 Hours) i
ECG Changes I l o
In facing leads: No facing leads 1 ! | 3
present. g EE[E ¥R l'-~~ 7
In opposite leads V,-V,: s t < J
« ST segment depression in ==t | . (3]
l“"svl‘va | 1 i 1 | = - l. =iid L
e TwaveinversioninV,and . | | Eteet l ot knidi eii BB
sometimes V.
’ vl v2 V3 V‘ Vs vs
- - : R e

Bayangan Sl 13r» 

cermin =8 i it D Gai




ECG NSTEMI

Isolated T-wave
inversion

2

ST-segment
depression

o

Transient
ST-segment
elevation

T-wave inversion >| mm in 25
leads including I, II, aVL,
and V2-Vé

] point depressed by
20.05 mm in leads V2 and V3 or
2| mm in all other leads

followed by a horizontal or
downsloping ST-segment for
20.08 s in 2| leads (except aVR)

ST segment elevation in 22
contiguous leads of 22.5 mm in
men <40 years, 22 mm in men 2
40 years, or 21.5 mm in women
regardless of age in leads V2-V3
and/or 21 mm in the other leads
lasting <20 min

ESC Guideline of Management of Acute Coronary Syndroma, 2023

Only mildly impaired prognosis

More severe ischaemia

Only mildly impaired prognosis

L |

|
W ||
L

vl |

HELIN NN

2 | leads

TTITTT]

11
EHE
a1l

N |

| |

> | leads

[ LT 1]
B IEREE
W VRN
<20min |
LY IA LY
YN T
HENERI/NENEE

= 2 contiguous leads




ECG NSTEMI

d I-3 mm upsloping ST-segment
depression at the | point in leads Proximal LAD occlusion/
V1-V6 that continue into tall, severe stenosis

DERYLerSIE positive, and symmetrical T waves

Isoelectric or minimally elevated
) point (<1 mm)

-
biphasic T wave in leads V2 and V3 Ll
€ (type A) Proximal LAD occlusion/ (VI9)V2-V3(-v4)

or severe stenosis (SpeBl [T TTTT]
symmetric and deeply inverted T -
waves in leads V2 and V3,
occasionally in leads V1, V4, V5, and

Vé (type B)

Wellens sign

N , (VI9V2-V3(-V4)

ESC Guideline of Management of Acute Coronary Syndroma, 2023



Marka Jantung

Pelepasan awal myoglobin atau isofoam CK-MB
e Troponin jantung setelah infark miokard "klasik”
we e we  CK-MB setelah infark miokard

froponin jantung setelah “mikroinfark®

infark miokard akut

c
<
=
3
=
S
=
K
c
=
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S
~
c
T
&
©
')
L
x

Hari setelah awitan infark akut

* Pada pasien dg SKA Peningkatan enzim Troponin terjadi 3-4
jam setelah onset gejala dan dapat bertahan 2 minggu

* CKMB meningkat mencapai puncak , menetap
2 hari

* Pemeriksaan serial harus dilakukan dIim jika
pemeriksaan pertama negative

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018



Klasifikasi SKA

Acute Coronary Syndrome

persistent
ST-elevation

ST/T -
abnormalities

normal or
undetermined
ECG

| X |

troponin
rise/fall

troponin
normal

l

Unstable
Angina

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2014




Klasifikasi Rekomendasi

Tabel 1.1. Klasifikasi rekomendasi tata laksana sindrom koroner akut

Kelas | Bukti dan/atau kesepakatan bersama bahwa pengobatan tersebut
bermanfaat dan efektif.

Kelas Il Bukti dan/atau pendapat yang berbeda tentang manfaat pengobatan
tersebut.

Kelas lla Bukti dan pendapat lebih mengarah kepada manfaat atau kegunaan,
sehingga beralasan untuk dilakukan.

Kelas Ilb | Manfaat atau efektivitas kurang didukung oleh bukti atau pendapat, namun
dapat dipertimbangkan untuk dilakukan.

Kelas IlI Bukti atau kesepakatan bersama bahwa pengobatan tersebut tidak
berguna atau tidak efektif, bahkan pada beberapa kasus kemungkinan
membahayakan.

Tingkat Data berasal dari beberapa penelitian klinik acak berganda atau
bukti A meta-analisis

Tingkat Tingkat Data berasal dari satu penelitian acak berganda atau beberapa
bukti B penelitian tidak acak

Tingkat Data berasal dari konsensus opini para ahli dan/atau penelitian kecil,
bukti C bukti C studi retrospektif, atau registri




Manajemen



Tindakan Umum & Langkah Awal

N\

/

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018



Tindakan Umum & Langkah
Awal..Lanjutan..

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018



Persangkaan SKA
[

v l ‘ L
Non Kardiak Angina Stabil (Kronik) Kemungkinan Definitif SKA

SKA 1
! l

Elevasi segemen ST (STEMI)

EKG: Normal atau Tanpa Elevasi segmen ST
nondiagnostik
Marka Jantung awal:
Normal Perubahan ST dan/atau
i Gelombang T
Observasi 12 jam setelah Angina berlanjut
awitan Angina Marka Jantung Positif
Hemodinamik abnormal

l atau LBBB Baru

. Anginatdtberulang * Angina berulang,atau
* EKG:tdk berubah * EKG: perubahan ST v
* Marka jantung:Normal danfatau gelombangT ——”] Definitif SKA Evaluasi terapi reperfusi

l * Marka Jantung: positif

NEGATIF POSITIF v
Diagnostik: Bukan SKA atau Diagnosis: Definitif atau sangat » Terapi NSTEMI
Resiko rendah SKA mungkin SKA

!

Pemantauan rawat Jalan

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018






Strategi Reperfusi pada STEMI

Symptoms 0

=
[¥V]
—_
W
—
o
P
v
<
=
[=%
o
7 =
Ly
(¥ ¥

Evolved STEMI

Recent

onset

Primary PCI
(if symproms,
hemodynamic instabilicy,
or arrhythmias)

48 hours
Routine PCI
(asymptomatic
szable patients)

2017 ESC Guidelines for the management of acute myocardial
infarction in patients presenting with ST-segment elevation

X

o

Onset of
Symproms

o hospial

Y

PCl contre

location N’

>

Determine
therapeutic
strategy

O Total ischaemic time and

sources of delay to reperfusion

T

Patient with symptoms of ACS and
ECG consistent with STEMI|

Patlenc self presencs

Patient calls
EMS

' Fibrinolyxis
3 A0 O

® o
€D &

Immediate tramsfer | Immediate transfer

w PCl centre o PCl centre
for primary PCI after fibrinolysis
il

Toral Patient
Ischaemic calls
time EMS

s Patient delay

w EMS dalay

e System delay

we Totwl ischaomic time

ESC Guideline of Management of Acute Coronary Syndroma, 2023



Maximum target times according to reperfusion strategy @ ESC

selection in patients presenting via EMS or in a non-PCl centre e ity
of Cardiology
Strategy clock
ECG: Time to PCI
STEMI W e
______ Glagnosls, | S19Amis 0 ekt ) A
Alert & ransfer Primary PCI Fibrinolysis strategy
to PCl centre strategy :
A NI bl Tl d g n s ool wnh ot oy OISOl L e S
fibrinolytic
[0}
¥
Transfer to PCl centre 4
3 i
WLy R S s ¥ ) i i) [ Gy L G| oy (e ) | 1 Y LR ;,8
(reperfusion) 3
=
Reps((:::Je at—— No -4—————— Meet reperfusion criteria? J—p= Yes

i Routine PCl strategy ,

L S

w7

19

www.escardio.orgfguidelines 2017 ESC Guidalinas fortha Managemantof AMFSTEMI (Europaan Heart Journal 2017 - fdoi:10.1093faurh eart)j/ahx(95)



Reperfusion Therapy for Patients with STEMI

STEMI patient who 5 3

candidate for reperfusion

initially seen 3t 3
non-PCl-capable
hospetal®

Mtially seen at 3
PCOl-capable
hospatal D100 time <30 min

Transter for
primary PCl
FMC-device
Ume 35 300N 3
posuble and
2120 min

1Cass L LOE:8)

* v
Urgent transfer for Transfer for
PO for patients angiography and
with evidence of revascularization
‘ | faled reperfusion within 3-24 h for
or reocciusion other patients &

Dragnostxc angiogram

4 : . .
Medical (Class 8a, LOE: B)

pact of an
invasive strategy?

therapy only
SRR A—— {Class Ma, LOE: B)

-

*Patients with cardiogenic shock or severe heart failure initially seen at a non—-PCl-capable hospital should be transferred for cardiac
catheterization and revascularization as soon as possible, irespective of time delay from Ml onset (Class /, LOE: B). tAngiography and
revascularization should not be performed within the first 2 to 3 hours after administration of fibrinolytic therapy

e

American
Heart
Association.




Procedural aspects of PPCI strategy

 Primary PCI of the IRA =l A

* Stenting recommended over balloon angioplasty=1 A
 New-generation DES over BMS for primary PCI=1 A
* Radial over femoral access=I A

* Routine use of thrombus aspiration No= Il A

* Routine use of deferred stenting No = III B

* Routine revascularization of non-IRA lesions in multivessel disease before
hospital discharge Yes=Ila A

* Non-IRA PCI during the index procedure should be considered in patients
with cardiogenic shock.= Ila C

* (CABG should be considered in patients with ongoing ischaemia and large
areas of jeopardized myocardium if PCI of the IRA cannot be performed.
Otherwise after 3-7 days

2017 ESC Guidelines for the management of acute myocardial infarction in patients presenting with ST-segment elevation



Doses of antiplatelet and anticoagulant

co-therapies in primary PCI

@ESC

European Society
of Cardiology

Doses of antipl

atelet and parenteral anticoagulant co-therapies in primary PCl

Antiplatelet therapies

Aspirin Loading dose of 150-300 mg orally or of 75-250 mg i.v. if oral
ingestion is not possible, followed by a maintenance dose of
75-100 mg/day

Clopidogrel

Loading dose of 600 mg orally, followed by a maintenance dose
of75mg :

< Prasugrel W})
R

ading dose of 60 mg orally, followed by a maintenance dose of
10 mg/day.

In patients with body weight <60 kg, a maintenance dose of

5 mg/day is recommended.

Prasugrel is contra-indicated in patients with previous stroke. In
patients 275 years, prasugrel is generally not recommended, but a

dose of 5 mg/day should be used if treatment is deemed necessary.

www.escardio.orgfguidelines 2017 ESC Guidalines forthe Managemantof AMFSTEMI (Europaan Heart lournal 2017 - doi:10.1093 faurh eartj/ehx(95)
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Doses of antiplatelet and anticoagulant S
. a s European Societ
co-therapies in primary PCl(continued) o Crtology

Doses of antiplatelet and parenteral anticoagulant co-therapies in primary PCI

Arligla\telet therapies (continued)

/T/icagrelor Loading dose of 180 mg orally, followed by a maintenance dose of
90 mg b.i.d.

Abciximab Bolus of 0.25 mg/kgi.v. and 0.125 pg/kg/min infusion
(maximum 10 pg/min) for 12 hours.

Eptifibatide |/ Double bolus of 180 pg/kg i.v. (given at a 10-min interval) followed
by an infusion of 2.0 ug/kg/min for up to 18 hours.

Tirofiban 25 pg/kg over 3 mini.v., followed by a maintenance infusion of
0.15 pg/kg/min for up to 18 hours.
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Doses of antiplatelet and anticoagulant
. a a European Societ
co-therapies in primary PCl(continued) of Cardlogy

‘Doses of antiplatelet and parenteral anticoagulant co-therapies in primary PCl

Parenteral anticoagulant therapies

UFH 70-100 IU/kg i.v. bolus when no GP lIb/Illa inhibitor is planned
50-70 1U/kg i.v. bolus with GP lIb/llla inhibitors.

Enoxaparin 0.5 mg/kg i.v. bolus.

Bivalirudin 0.75 mg/kg i.v. bolus followed by i.v. infusion of 1.75 mg/kg/hour for
up to 4 hours after the procedure.

< Fondaparinux is not recommended for primary PCI.
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Regimen Fibrinolitik untuk Infark Miokard Akut

Streptokinase (Sk) 1,5 juta U dalam 100 ml Heparin iv selama 24- Sebelum SK atau
dextrose 5% atau dlm 48 jam Anistreplase
larutan salin 0,9% dim
30-60 menit

Alteplase (tPA) Bolus 15mg IV Heparin IV selama 24-
0,75 mg/kg selama 30 48 jam
menit, kemudian 0,5
mg/kg selama 60 mrnit
Dosis total tidak lebih
dari 100 mg

Tenecteplase™ Dosis tunggal bolus Heparin i.v. selama
intravena sesuai berat  diberikan 24—48jam
badan, selama 5 detik:

- <60 kg: 30 mg

- 60—70 kg: 35 mg
-70—80 kg: 40 mg
- 80-90 kg: 45 mg
->90 kg: 50 mg

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018



Kontra Indikasi Fibrinolitik

Stroke hemoragik atau stroke yg Transient Ischaemic Attact(TIA) dim 6
penyebabnya blm diketahui dg bulan terakhir
awitan kapanpun

Stroke iskemik 6 bulan terakhir Pemakaian antikoagulan oral

Kerusakan sistem syaraf sentral dan  Kehamilan atau dalam 1 minggu post-
neoplasma partum

Trauma operasi/trauma kepala yg Resusitasi lama atau traumatik
berat dalam 3 minggu terakhir

Penyakit perdarahan Hipertensi refrakter (TDS >180
mmHg)

Diseksi aorta Penyakit hati lanjut
Infeksi endokartis

Non compressible puncture pada 24  Ultus peptikum yang aktif
jam (al biopsy liver, pungsi lumbar)

Perhimpunan Dokter Spesialis Kardiovaskular Indonesia. Pedoman Tatalaksana Sindrom Koroner Akut.2018



Terapi Reperfusi dengan
Trombolitik

Dikatakan berhasil bila:
e Keluhan nyeri dada berkurang atau hilang

* Penurunan Segmen ST > 50% dalam 60-90 menit
pemberian fibrinolitik

e Adanya reperfusi aritmia (Accelerated
idioventricular rhythm = HR 40-120 x/mnt)




Recommendations for reperfusion therapy and timing of invasive @ESC
strategy (1)

Recommendations Class Level
Recommendations for reperfusion therapy for patients with STEMI

Reperfusion therapy is recommended in all patients with a working diagnosis of

STEMI (persistent ST-segment elevation or equivalents) and symptoms of ischaemia |

of €12 h duration.

A PPCl strategy is recommended over fibrinolysis if the anticipated time from
diagnosis to PCl is <120 min.

If timely PPCI (<120 min) cannot be performed in patients with a working diagnosis of
STEMI, fibrinolytic therapy is recommended within 12 h of symptom onset in patients

Rescue PCl is recommended for failed fibrinolysis (i.e. ST-segment resolution <50%
within 60-90 min of fibrinolytic administration) or in the presence of haemodynamic
or electrical instability, worsening ischaemia, or persistent chest pain.

2023 ESC Guidelines for the management of acute coronary syndromes

NWW.E5C3 .org/guidelines , .
www.escardio O”"/L'L“dL’”‘L (Ewropean Heart Journal: 2023 —doi:10.1092%/ eurhearty/ehad191




Doses of fibrinolytic agents and @Esc

antithrombotic co-therapies (continued) o Cardlogy

Drug Initial treatment Specific contra-indications

Doses of antiplatelet co-therapies

Aspirin Starting dose of 150-300 mg orally (or
75-250 mg intravenously if oral ingestion
is not possible), followed by a
maintenance dose of 75-100 mg/day

Clopidogrel <|Loading dose of 300@Howed
by a maintenance dose of 75 mg/day.

In patients 275 years of age: loading dose
of 75 mg, followed by a maintenance
dose of 75 mg/day.
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Doses of fibrinolytic agents and antithrombotic @ ESC

co-therapies (continued) Futppean Sacie
of Cardiology
Drug Initial treatment Specific contra-indications

Doses of anticoagulant co-therapies

Enoxaparin In patients <75 years of age:

30 mgi.v. bolus followed 15 min later

byl mg/kg s.c. every 12 hours until
revascularization or hospital discharge for a
maximum of 8 days. The first two s.c. doses
should not exceed 100 mg per injection.

In patients 275 years of age:
no i.v. bolus; start with first s.c. dose of
0.75 mg/kg with a maximum of 75 mg per
injection for the first two s.c. doses.
In patients with eGFR <30 mL/min/1.73 m?,
regardless of age, the s.c. doses are given once
every 24 hours.
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European Society

Doses of fibrinolytic agents and

antithrombotic co-therapies (continued) of Carciology
Drug Initial treatment Specific contra-indications
UFH 60 1U/kg i.v. bolus with a maximum of 4000 U

followed by an i.v. infusion of 12 |U/kg with

a maximum of 1000 1U/ hour for 24-48 hours.
Target aPTT: 50-70 s or 1.5 to 2.0 times that of
control to be monitored at 3, 6, 12 and 24
hours.

Fondaparinux |2.5mgi.v .c.dose of 2.5
(only with d g once daily up to 8 days or hospital

streptokinase) w
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@ESC

Maintenance antithrombotic strategy after

a B ® a European Society
ST-elevation myocardial infarction o Cardioloy
Recommendations Class | Level |

Antiplatelet therapy with low-dose aspirin (75—-100 mg) is indicated. IET

DAPT in the form of aspirin plus ticagrelor or prasugrel (or clopidogrel

if ticagrelor or prasugrel is not available or is contra-indicated) :
< istecommended for 12 months after PCI unless @

—ndications such as excessive risk of bleeding.

A PPl in combination with DAPT is recommended in patients at high
risk of gastrointestinal bleeding.

In patients with an indication for oral anticoagulation, oral anti-
coagulants are indicated in addition to antiplatelet therapy.

Y
9

www.escardio.orgfguidelines 2017 ESC Guidalinas fortha Managemantof AMFSTEMI (Europaan Heart Journal 2017 - doi:10.1093/aurh eart)/ahx(95)

56



@ESC

European Society

Maintenance antithrombotic strategy after

ST-elevation myocardial infarction (continued) of Cardilogy
Recommendations Class | Level |
In patients who are at high risk of severe bleeding complications, I
discontinuation of P2Y,, inhibitor therapy after 6 months should be lla
considered.

In STEMI patients with stent implantation and an indication for oral
anticoagulation, triple therapy should be considered for 1-6 months
(according to a balance between the estimated risk of recurrent
coronary events and bleeding).

| DAPT for 12 months in patients who did not undergo PCl should be
considered u =tndicati as excessive risk lla

of bleeding.

In patients with LV thrombus, anticoagulation should be administered

for up to 6 months guided by repeated imaging. L
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@ESC

Maintenance antithrombotic strategy after ESC
ST-elevation myocardial infarction (continued) o Cordoiogy

Recommendations Class | Level

In high ischaemic risk patients who have tolerated DAPT without a
bleeding complication, treatment with DAPT in the form of ticagrelor
60 mg twice a day on top of aspirin for longer than 12 months may be
considered for up to 3 years.

In low bleeding risk patients who receive aspirin and clopidogrel,
low-dose rivaroxaban (2.5 mg twice daily) may be considered.

The use of ticagrelor or prasugrel is not recommended as part of
triple antithrombotic therapy with aspirin and oral anticoagulation.

&
58

www.escardio.orgfguidelines 2017 ESC Guidalinas forthe Managemantof AMESTEMI (Europaan Heart Journal 2017 - doi:10.1093 faurh eart)fahx(§95)



NSTEACS



)

Patient with symptoms of ACS and ECG consistent with NSTE-ACS

Non-PCl centre Ambulance PCl centre

Very high Immediate transfer " Very high
risk? b risk

* Haemodynamic instability or cardiogenic shock

* Recurrent or ongoing chest pain refractory to medical treatment

* Acute heart failure presumed secondary to ongoing myocardial ischaemia
» Life-threatening arrhythmias or cardiac arrest after presentation

* Mechanical complications

* Recurrent dynamic ECG changes suggestive of ischaemia

Earlylinpatient trarsfer
High risk?® > High risk

* Confirmed diagnasis of NSTEMI based on ESC algorithms
* GRACE risk score >140

* Transient ST-segment clevation

* Dynamic ST-segment or T wave changes

Inpatient transfer

(i required)

v
In patients without very-high or .
h-risk features and a low index ' Early (<24 h)
suspicion for unstable angina v invasive
3 strategy
(Class 1a)

v

Inpatient Immediate
Invasive invasive invasive invasive
strategy strategy strategy strategy
(Class |) {Class 1) (Class I) (Class 1)

@Esc

2023 ESC Guidelines for the management of acute coronary syndromeé '
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad191)




Grace Score

Medical History

(1) Age in Years Points
S0 e 0

(2 History of Congestive
Heart Failure...................... 24

(3) History of
Myocardial Infarction 12

Findings at Initial
Hospital Presentation

@) Resting Heart Points

Rate, beats/min

<499 0
50-69.9.......cccoiieee, 3
70-899.....cciee e, 9
90-109.9.......coeeveeee. 14
110-149.9 ... 23
150-199.9.....covveee 35

(&) Systolic Blood Pressure,
mm HG

S79.9 ., 24

120-139.9......cccve 14
140-159.9 ... 10
160-199.9......cccee 4

(6) ST-Segment Depression .. 11

Findings
During Hospitalization

(7) Initial Serum Points

Creatinine, mg/dL

(8) Elevated Cardiac
Enzymes

(9) No In-Hospital
Percutaneous
Coronary Intervention




Platelet inhibition i

n NSTE-ACS

Recommendations
Oral antiplatelet therapy
Aspirin is recommended for all

strategy.

initial oral loading dose of 150-300 mg (in aspirin-naive patients) and a
maintenance dose of 75-100 mg daily long-term regardless of treatment

Class | Level

patients without contraindications at an

the absence of contraindication

patients who are proceeding to

recommended for patients who

A P2Y,, inhibitor is recommended, in addition to aspirin, for 12 months
unless there are contraindications such as excessive risk of bleeds.

¢ Ticagrelor (180 mg loading dose, 90 mg twice daily) is recommended, in
ischaemic events (e.g. elevated cardiac troponins), regardless of initial

treatment strategy and including those pretreated with clopidogrel (which
should be discontinued when ticagrelor is started).

¢ Prasugrel (60 mg loading dose, 10 mg daily dose) is recommended in

e« Clopidogrel (300-600 mg loading dose, 75 mg daily dose) is

who require oral anticoagulation.

s, for all patients at moderate- to high risk of

PCI if no contraindication.

cannot receive ticagrelor or prasugrel or

risk.

P2Y,, inhibitor administration for a shorter duration of 3-6 months after
DES implantation may be considered in patients deemed at high bleeding

coronary anatomy is not known.

It is not recommended to administer prasugrel in patients in whom

www.escardio.org/guidelines
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Anticoagulation in NSTE-ACS

Recommendations | | Level "

Parenteral anticoagulation is recommended at the time of diagnosis according
to both ischaemic and bleeding risks.

Fondaparinux (2.5 mg s.c. daily) is recommended as having the most
favourable efficacy-safety profile regardless of the management strategy.

Bivalirudin (0.75 mg/kg i.v. bolus, followed by 1.75 mg/kg/hour for up to
4 hours after the procedure) is recommended as alternative to UFH plus
GPIIb/IIIa inhibitors during PCI.

UFH 70-100 IU/kg i.v. (50-70 IU/kg if concomitant with GPIIb/IIIa inhibitors)
is recommended in patients undergoing PCI who did not receive any
anticoagulant.

In patients on fondaparinux (2.5 mg s.c. daily.) undergoing PCI, a single i.v.
bolus of UFH (70-85 IU/kg, or 50-60 IU/kg in the case of concomitant use of
GPIIb/IIIa inhibitors) is recommended during the procedure.

Enoxaparin (1 mg/kg s.c. twice daily) or UFH are recommended when
fondaparinux is not available.

Crossover between UFH and LMWH is not recommended.

In NSTEMI patients with no prior stroke/TIA and at high ischaemic risk as well
as low bleeding risk receiving aspirin and clopidogrel, low-dose rivaroxaban
(2.5 mg twice daily for approximately one year) may be considered after
discontinuation of parenteral anticoagulation.

IIb
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Figure 17
Long-term
management after
acute coronary
syndrome
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Figure 18
Lipid-lowering
therapy in ACS
patients
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Recommendations for acute coronary syndrome comorbid conditions (2) @ ESC

Recommendations Class Level

Diabetes

It is recommended to base the choice of long-term glucose-lowering treatment on
M-

the presence of comorbidities, including heart failure, CKD, and obesity.

It is recommended to assess glycaemic status at initial evaluation in all patients with
ACS.

It is recommended to frequently monitor blood glucose levels in patients with known

diabetes mellitus or hyperglycaemia (defined as glucose levels 211.1 mmol/L or 2200 C
mg/dL).
Glucose-lowering therapy should be considered in patients with ACS with persistent il C

hyperglycaemia, while episodes of hypoglycaemia should be avoided.

DESC

2023 ESC Guidelines for the management of acute coronary syndromes
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Recommendations for long-term management (3) @ESC

Recommendations Class Level
Pharmacological treatment

Lipid-lowering therapy (continued)

For patients with a recurrent atherothrombotic event (recurrence within 2 years of

first ACS episode) while taking maximally tolerated statin-based therapy, an LDL-C

goal of <1.0 mmol/L (<40 mg/dL) may be considered.

Combination therapy with high-dose statin plus ezetimibe may be considered during .
index hospitalization.

Beta-blockers

Beta-blockers are recommended in ACS patients with LVEF <40% regardless of HF

symptoms. -.

Routine beta-blockers for all ACS patients regardless of LVEF should be considered. la B

DESC
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Recommendations for long-term management (4) @ESC

Recommendations Class Level
Pharmacological treatment

RAAS system inhibitors

Angiotensin-converting enzyme (ACE) inhibitors are recommended in ACS patients .-
with HF symptoms, LVEF <40%, diabetes, hypertension, and/or CKD.

Mineralocorticoid receptor antagonists are recommended in ACS patients with an ..

LVEF <£40% and HF or diabetes.
Routine ACE inhibitors for all ACS patients regardless of LVEF should be considered. E]
Adherence to medication

A polypill should be considered as an option to improve adherence and outcomes in

lla B
secondary prevention after ACS. :

DESC
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Obat-obat untuk mengontrol keluhan iskemia harus
dilanjutkan

Antipaltelet (Aspirin dan atau clopidogrel)
Beta-blocker
ACE inhibitor

Modifikasi Faktor Risiko

Berhenti merokok
Hindari minuman berlakohol
Pertahankan BB optimal

Aktivitas fisik sesuai dengan hasil treadmill atau tanpa keluhan
sesak dengan target 150 menit / minggu

Diet

Rendah lemak jenuh dengan kolesterol, bila perlu dengan target
LDL < 55 mg/dL

Pengendalian hipertensi

Pengendalian ketat gula darah pada penderita DM (HbA1C < 7%)
Kendali stress
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Take all these pills daily until a new clinical trial is
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Travel and driving

GROUP 1 ENTITLEMENT GROUP 2 ENTITLEMENT
ODL - CAR, M/CYCLE VOC-LGV/PCV
ACS If successfully treated by PCI driving All ACS disqualify the license
PCI may recommence after 1/52 holder from driving for at least 6/52.
If not successfully treated by Re/licensing may be permitted
PCI driving may recommence after 4/52  thereafter provided:
The exercise or other functional test

requirements can be met.

CABG Driving must cease for at least Disqualifies from driving for at least
4/52. 3/12.
Re/licensing may be permitted
thereafter
AIR TRAVEL after ACS

Low nisk: <65, first event, successful Fly after 3 days
reperfusion, EF>45%, no complications

Medium risk: EF>40% ,no symptom of  Fly after 10 days
HE No inducible ischemia or arrhythmia

High risk: EF<40% HF +, Pending Defer travel until condition stable
further investigation, revascularization
or device therapv



