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Stable Chronic CAD

* A 55-year-old complains of chest pain while playing hockey.
* No ACS.

* Then he had PCI of RCA.

* For how long should he stay on DAPT?



DAPT in SIHD

No Hx of MI, PCl or 4
recent (within 12 mo) Prior M1,
CABG on DAPT

Source: Levine GN et al. Circulation. 2016;134:e123-55.




* What are the Angina classes?




CCS Angina Class

SEVERITY OF ANGINA

CCs1/4

CGs 4/4

Ordinary activity does not
cause angina

= 7 METs
- Angina occurs with strenuous or rapid
or prolonged exertion only

Slight limitation of ordinary
activity

5-7 METs
. 2 2 flights of stairs
- Walking = 3 blocks on the level
(or walking uphill)
- Exertion after meals or in cold weather

Marked limitation of ordinary
activity

2-5 METs
« < 1 flight of stairs
. WEIking one or two blocks on the level

Inability to carry out any
physical activity without dis-
comfort or angina at rest

<2 METs
« Any activity
- Walking several steps




Definitions of typical and atypical angina. 2021
guidelines

COR LOE RECOMMENDATIONS

1. An initial assessment of chest pain is recommended to triage patients effectively on the basis of the

1 likelihood that symptoms may be attributable to myocardial ischemia (1-7).

C-LD be misinterpreted as benign in nature. Instead, chest pain should be described as cardiac, possibly

_ 2. Chest pain should not be described as atypical, because it is not helpful in determining the cause and can
cardiac, or noncardiac because these terms are more specific to the potential underlying diagnosis.




Chest Pain Criteria

1.  Substernal chest discomfort with characteristic quality and duration
2.  Provoked by exertion or emotional stress
3. Relieved promptly by rest or nitroglycerin

Age, Years
Pretest 30-139 4% 2% 34% 12% 76% 26%
P o b d b | l|ty 40- 49 13% 3% 51% 22% 87% 55%
50-59 20% % 65% 33% 73%
60- 69 27% 14% 72% 51% 86%

« Cardiac (Typical)- 3/3 of above

« Possibly cardiac (formerly atypical))- 2/3 of above
characteristics

« Non-cardiac — 1/3 of above characteristics



CV Risk based

on angina
classification

Pre-Test Probability of CAD: Stratification by Age/Gender/Symptoms

Non-Anginal Chest Pain Atypical Angina Typical Angina
Age
Men Women Men Women Men Women
3039 Low Very Low Intermediate Low Intermediate | Intermediate
40-49 Intermediate Very Low Intermediate | Intermediate High Intermediate
50-59 Intermediate Low Intermediate | Intermediate High Intermediate
60-69 Intermediate | Intermediate | Intermediate | Intermediate High High
NB: Stress testing most useful when the cause of chest pain is truly uncertain, i.e., pre-test probability 20%—80%

Source: Fihn SD, Gardin JM, Abrams J, et al. J Am Coll Cardiol. 2012;60(24):e44-e164.




35-year-old male with 1/3 criteria: 4 % risk
35-year-old with 3/3 criteria: 76 % risk
55-year-old female with 1/3 criteria: 7 % risk.
55 YO Female with 3/3 criteria: 73 % risk



e He exercised onthe Treadmill for 6 minutes and had no ST
depression. He developed mild angina pain.
« How can risk stratify using a stress test?



DTS: = Exercise time - [bx max ST change] - [4X
angina score]

Duke Test Score: DTS:6—(5X0)-(4X1)=6-4=2

Risk calculation e The risk is:
using treadmill

stress test data >5+ Low Risk: 1 % one-year CV mortality risk.

+4 to -10 Moderate Risk: 1-5% one-year CV
mortality risk.

<-11 High Risk (5% one-year CV mortality risk)




ACS



ACS

e Threeyears later, he presented to the ER with chest pain and rise and
fallin serum Troponin and pathological Q waves in V5 and V6. His BP
was 190/95.

e Scenario 1: An angiogram showed non-occlusive disease. Did he
have an MI? If so, what type?

e Scenario 2: If angiogram showed LCX occlusion and patient had DES,
and he came back 14 days later with stent thrombosis. Did he have
an MI? If so, what type?



Fourth Universal Definition of MI: Criteria for Acute Ml

e The term acute Ml should be used when there is acute myocardial injury with clinical evidence of acute

myocardial ischemia and with detection of a rise and/or fall of cTn values with at least 1 value above the
99th percentile URL and at least 1 of the following:

— Symptoms of myocardial ischemia
— New ischemic ECG changes
— Development of pathological Q waves

— Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a
pattern consistent with an ischemic etiology

— Identification of a coronary thrombus by angiography or autopsy
Source: Thygesen K et al. Circulation 2018;138:e618-e651.



Table. Universal Definition of Ml

Type Classification Clinical and Diagnostic Criteria

1 Spontaneous Plaque rupture, ulceration, fissuring, erosion,
MI or dissection resulting in coronary thrombosis
2 Supply/demand Mismatch between myocardial oxygen supply and
mismatch demand driven by a secondary process other than
coronary artery disease
3 Suspected Cardiac death in a setting suggestive of ischemic
MI-related process without definitive cardiac biomarker
death evidence of Ml
4a  PCl-related Rise in cardiac biomarkers accompanied by
MI symptoms, electrocardiographic, angiographic,
or imaging evidence of ischemia after PCI
4b  Stent Confirmed stent thrombosis in context of ischemia
thrombosis and dynamic cardiac biomarker changes
5 CABG-related Rise in cardiac biomarkers accompanied by
MI electrocardiographic, angiographic, or imaging

evidence of ischemia after CABG

Abbreviations: CABG, coronary artery bypass graft; Ml, myocardial infarction;
PCl, percutaneous coronary intervention.




Fourth Universal Definition of Ml: Criteria for Acute MI Type 1 and 2

e Type 1 MI. Plaque disruption or coronary thrombosis
Myocardial Infarction Type 1

| =l

Plaque rupture/erosion with
occlusive thrombus

: ’-

Plaque rupture/erosion with
non-occlusive thrombus

e Type 2 MI. Imbalance between myocardial oxygen supply and demand unrelated to acute
atherothrombosis
y p e Myocardial Infarction Type 2

Atherosclerosis and oxygen
supply/demand imbalance

e -

Vasospasm or coronary
microvascular dysfunction

\: O
.

Non-atherosclerotic
coronary dissection

\j O

Oxygen supply/demand
imbalance alone

Source: Thygesen K et al. Circulation 2018;138:€618-e651.



He was admitted to the hospital.

How to calculate the risk of hospital mortality and the 14-day risk of
complications and revascularization.

Consideration for early or delayed invasive intervention.



Invasive
startegy

« AHA/ACC Coronary
revasc 2021

NSTE-ACS

4

A\

Cardiogenic shock

Refractory angina
or hemodynamic or
electrical instability

At high risk
(e.g., GRACE score*
>140) of clinical events

In initially stabilized
patients who are at
intermediate or low
risk of clinical events

v

\ 4

Early invasive strategy
within 24 h
(2a)

Invasive strategy with
intent to perform
revascularization

before hospital
discharge
(2a)

Figure 5. Recommendations for the Timing of Invasive Strategy in Patients With NSTE-ACS.
Colors correspond to Table 2.

GRACE indicates Global Registry of Acute Coronary Events; and NSTE-ACS, non—ST-segment—elevation acute coronary syndrome.
*hitps://www.mdcalc.com/grace-acs-risk-mortality-calculator! This algorithm summarizes the recommendations in this guideline for coronary
artery angiography with the intent to perform revascularization in NSTE-ACS. It is not meant to encompass every patient scenario or situation,
and clinicians are encouraged to use a Heart Team approach when care decisions are unclear and to see the accompanying supportive text
for each recommendation. Additionally, in situations that lack sufficient data to make formal recommendations for care, please see Section 17,

*Unanswered Questions and Future Directions!

18
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B course Detail - Lectures https:/famericanphysician.synegen.com/watermarked/ee532582-9220-4741-a193-26b634d67b78.pdf

2014 ACC/AHA NSTE-ACS Guidelines: Early Hospital Care
Class | Recommendations

* Perform rapid determination of likelihood of ACS, including a 12-lead ECG within 10 minutes of arrival in
patients whose symptoms suggest ACS

* Perform serial ECGs at 15- to 30-minute intervals during the first hour in symptomatic patients with initial
nondiagnostic ECG

* Measure cardiac troponin in all patients with symptoms ¢/w ACS

« Early and recurrent risk stratification: Use risk scores to assess prognosis in patients with NSTE-ACS

Source: Amsterdam E, etal. Am Colf Cordiol 2014; 64: 2645-87.

TIMI Risk Score

1.Age >65 years

2.23 CAD risk factors (high cholesterol, family history,
hypertension, diabetes, smoking)

3. Prior coronary stenosis 250%

4. Aspirin in last 7 days WHY?

[ ]
5.2 anginal events €24 h
6.5T-segment deviation**
7.Elevated cardiac markers (CK-MB or troponin)**

**Markers of highest risk, regardless of other risk factors!

 Death / M1/ wrgent revasc at 14 ¢

M5T-segmant devistion
2 Resting Heart Rate

(opm) Mclovated cardiac anzymes/markars
i Probability of  Death  Death or MI |
In-hospital
3. Systolic < ] el
Blood Pressure

’ - To 6 months.
(mmbg) 1 (na CHF)

w1 U

Source: Center for Outcomes Research, University of Mass. Medical School. Online and PDA software available at:
http:/fwww.outcomesmassmed.org/gracefacs_risk/acs_risk_content.html.
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Grace and
TIMI in

NERS|

TIMI SCORE GRACE SCORE

1) Age > 65 years
2) = 3 risk factors for CAD
3) Known stenosis > 50%
4) ASA < 7 days
S)

)

6) ST depression > 0.5 mm
7) Biomarkers

Death / Ml / Urgent revascularization

> 2 episodes of retrosternal chest pain x 24 h

within 14 days
0-1 point........... 4.7 %
2 points ............ 8.3%
3 points .......... 13.2 %
4 points .......... 19.9 %
5 points .......... 26.2 %
6-7 points....... 40.9 %

WWW.gracescore.org
1) Age
SBP

2)
3) HR
4) Killip Class
5) Heart failure
6) Cardiac arrest at presentation
7) ST segment depression
8) Biomarkers

9) Creatinine

In-hospital mortality

GRACE < 108 points............. <1%
GRACE 109-140 points ........ 1-3%
GRACE > 140 points............. >3%




Grace Risk

Score

Low <|08 <|
Intermediate 109140 -3
High > 140 >3

Low <8B <3
Inmermediate 89118 3-8
High >| 18 >8




Grace Score
and Early

Invasive
decision

2014 ACC/AHA NSTE-ACS Guidelines

Timing of Angiography with an Early Invasive Strategy

Immediate invasive

CLASS 1, LOAA. An (within 2 h)
urgent/immediate

invasive strategy is

indicated in patients

with NSTE-ACS with

refractory angina or Early invasive
hemodynamic or L
electrical instability.

Delayed invasive
(within 25-72 h)

Refractory angina

Signs or symptoms of HF or new or worsening mitral
regurgitation

Hemodynamic instability

Recurrent angina or ischemia at rest or with low-level
activities despite intensive medical therapy

Sustained VT or VF

None of the above, but GRACE risk score >140
Temporal change in Tn (Section 3.4)

New or presumably new ST depression

None of the above but diabetes mellitus
Renal insufficiency (GFR <60 mL/min/1.73 m?)

Reduced LV systolic function (EF <0.40)
Early postinfarction angina

PCl within 6 mo

Prior CABG

GRACE risk score 109-140; TIMI score =2

Source: Amsterdam E, et al. J Am Coll Cardiol 2014; 64: 2645-87.




TIMI'In

STEMI

KILLIP CLASSIFICATION

Killip | No crackles; No S3
Killip Il Crackles (< 50% of lung fields) = S3
Killip 1l Crackles > 50% of lung fields
Killip IV Cardiogenic shock
TIMI SCORE IN STEMI
CRITERIA # POINTS I 30-DAY MORTALITY
Age 65-74 years or > 75 years 2 or 3 points 0: 08%
SBP <100 | 3 points 1:16%
HR>100bpm | 2 points § i‘i :
Killip IFIIV | 2 points 4:73%
History: DM or HTN or Angina 1 point 5:124%
<67 kg 1 point : ;gl:
Time to treatment > 4 h 1 point 8: 26.8%
Anterior STEMI or LBBB 1 point >8: 359%




Acute/Recent ACS
(NSTE-ACS or STEMI)

No Hx of MI, PCI or
recent (within 12 mo)

[ S/P CABG J [ Medical Therapy J [ Lytic (STEMI) J [F’CI (BMS or OES)J [ CABG
CABG
[ BMS ] [ DES j
4 ‘ T Y o Y S A s A e \ 4
7 5 @ 3 ( ) 7 = e B\ 7
Class I:
Atleast 1 mo
° (clopidogre)
I l Atleast & mo
(clopidogrel)
. . Class I: Class I: Class I:
t I l e ra O St Clee B Class |; Minimum 14 d Atleast 12 mo After CABG,
pN——— —— 12moma;:e (—— A:;.::J:‘:‘o | _| andidealiyat | __ | (clopidogrel, | resume P2Yy
1 Sl : ) least 12 mos prasugrel, inhibitor to
Rk ks (clopidogrel) icagrelor) complete 1y of
No high risk of bleeding and DAPT
S no significant overt bleeding on DAPT
Class Iib: Class lib:
>1 mo may be >6 mo may be
reasonable reasonabie
______ S B . i . ¢ y. . 9 J \ V.
Y v ¥
No high risk of bleeding and
no significant overt bleeding on DAPT
Class lib:
>12 mo may be reasonable

| l l l



Plaque Rupture Releases Potent Platelet Activators That Produce a Dramatic Shape Change

I

Platelet

Activators
ADP
Collagen
Tissue Factor
Thrombin
Thromboxane A,

Quiescent Platelet Activated Platelet

Platelet

Amplification of Platelet Activation
|

Activation

dense
@& 9ranules

<+
ADP ©

[ -~
TXA2 f
ADP / TXA2 -1
e thrombin
- VWE

growth factors
etc

Activated platelets release granule contents (ADP,
thrombin, thromboxane) that amplify the process




Antiplatelets

Activation Aggregation
J " 1
Coagulation
cascade
\J
Endothelium Th'ombm
\J
PGl T
g | o
%{ hfPARb ! -
{thrombin ; p
/ receptor) ADP \ ! y
/£ \ receptor N s £ p
.’/ o~ . ;/' / .\ )
"/’ CAMP {‘ Dense‘:\ \ /,
/ \K ganuie’ | Platelets |
\' 20 \ A
g N
| 5' AMP | | )
* ~C
! oo - | P
\ lib-Ma | X \  Hb-ila (
\ . fibrinogen / \ fibrinogen
. Arachidonic receplors / y " receptors
p :

Fibrinogen
cross-hinking




AMTIPLATELE]

i T
ASA iw;m

O Prasugrel (Effient®) |Ticagmilor (Brilinted)
|Indications - 1*mnd 2* prevenkbon - ASA iInblerance or - With ASA tor - With ASA, for treatmant
of stroke and Ml tabure treatment ol ACS in | o ACS
- RCS - 1*and 2° prevenian patens reated with | See BCHA resiriclions
- PCl with sland of srake and Ml [+/- PCl b ko
- PWD ASA) Corvbra | imdi caed iF =
- ACS (= ASA) age > 75 years; OR
- PCI [+ ASA) wil < B0 kg, OR
- PYD history of stroke
HOMN-FORMU LARY
Dose and Load: 160-325 mg Load: 300-600 mg Load: 60 mg Load: 180 mg
Dwsration Mamnienance: 8) or 81 | Mamnenance: 75 mg Mairtenance: 10 mg  |Maintenance: 80 mg BID
mg daly daly daiy
Dwration: up o 1 yaar
Duraton: Indefnte Duraton: Druration: up o 1 year
ACS: up o 1 year
BMS: minimumn 30 days
DES: mimimum 1 yaar
Class Hon- Steroidal Anti- Second genaraton T hird- generakon Cylo-pantyltriarolo-
Infammatony Agent thienopyndng LT T e e 1y i rmad ine
(Prodrug ) {Prodrug)
Mechanism of | lmeversible mhibior ol | Ireversble mhibior of  |Irreversible mhibidor | Reversibly modifies
Platelet COX-1 causing P2ZY . component aof of P2Y,; componem  |P2Y.; component of ADP
Inhibition rcremme N ADP receplor ol ADP recapior receplor (preventing ADP
thwormboxana A (prevaning ADP (prevanting ADP binding and activaton ol
binding and actvation |binding and actvaton | patelets)
ol plaleials) of plalelets)
Orad 50-T5% = S0% (actve = TEHY% (actve 30-42%
Bicavailability meelabenl de) metabolde )
IP-IIG Eftect 1-3 hours 6 howurs (afer oad) 4 hows (after oad) 2 hours (after oad)
!l'hll-llh 3 hrs (sakcylale) 0S5 trs T brs (range 2-15 hrs) |9 brs (range 6.7-9.1 hrs )
v
et albo Ete )
| Enminaticn Hydrolyzed by E shirra e, E stew praps, Meatabolam by CYP-450
eslorases. Meatabolsm by CYP- Meatabolksm by CYP- |enrymes
Hapalc conpugalon 450 enrymes 450 enrymeas
CYP L CYP2C19 CYPAA4, CYP2BE CYPAA4S
e b sy
Whon o Hold | 7 days (opbonal ) 5-T days 7 days 5 days
Dose Priorto
Surgeny
: Tazagmror resracied Lo Dalenis on pear 1o airmson of Tose on ASA e ACS ie STOML ron STOML unstable angra (LA SMD one of e
Nl Y F miures on opmal do s of copdog e ad ASA Fenoy or recuren A CS 8% e revasoular i rassen et PO OR
STEM s uralergoeng sevasclanra an va PCLOR
M-S TE LB ar LA and figh rish angographc anaary and urdengoes e B san wia PO
Absbrevis o |
ACS - Aoues Coronary Symteaors; PC) - Peoutsrsous Comnary insrvenion ; PV D - Penpheral YV esoular Dises s
BG - e Mletul shent. LS = Drug Duing Shert ADF = Ade ro sme Deahcap b e




Routine therapies in the acute, subacute, and long-term phases: beta-blockers, angiotensin-converting enzyme
inhibitors, angiotensin Il receptor blockers, mineralocorticoid receptor antagonists, and lipid-lowering treatments
after ST-elevation myocardial infarction

Recommendations | Class® ‘ Level®

Beta-blockers

Oral treatment with beta-blockers is indicated in patients with heart failure and/or LVEF <40% unless contraindicated, %1

Intravenous beta-blockers should be considered at the time of presentation in patients undergeing primary PCl without con-

traindications, with ne signs of acute heart failure, and with an SBP =120 mmHg.j‘"H"‘aJ5‘”"“’3

Routine oral treatment with beta-blockers should be considered during hospital stay and continued thereafter in all patients

without contraindications, 4354326403405

Imtravenous beta-blockers must be avoided in patients with hypotension, acute heart failure or AV block, or severe
brad}fcardja.'m

Lipid lowering therapies

It is recommended to start high-intensity statin therapy” as early as possible, unless contraindicated, and maintain it long-

364,166,368
T2, 345,

An LDL-C goal of < 1.8 mmol/L {70 mg/dL) or a reduction of at least 50% if the baseline LDL-C is between 1.8-3.5 mmel/L
{70-135 mg/dL} is recommended,*¢”-#%174362

It is recommended to obtain a lipid profile in all STEMI patients as soon as possible after presentation,*% %

Im patients with LDL-C >1.8 mmol/L (>70mg/dL) despite a maximally tolerated statin dose who remain at high risk, further
therapy to reduce LDL-C should be considered.”™***

ACE inhibitors/ARBs

ACE inhibitors are recormmended, starting within the first 24 h of STEMI in patients with evidence of heart failure, LY systolic
dysfunction, diabetes, or an anterior infarct.*®

An ARB, preferably valsartan, is an alternative to ACE inhibitors in patients with heart failure and/ar LV systolic dysfunction,

particularly those who are intolerant of ACE inhibitors, "

ACE inhibitors should be considered in all patients in the ahsence of contraindications.*****

MRAs

MRAs are recommended in patients with an LVEF =40% and heart failure or diabetes, who are already receiving an ACE inhib-

itor and a beta-blacker, provided there is no renal failure or hyperkalaemia. ¥’

V ¥



Unfractionated Factor Xa
heparin .

Pentasacchande TWO"‘D‘"
sequence

H e pa ri n a n d Onlithrombin

\ Low-molecular-
4 weight heparin
\.A . l' Factor Xa &
Pentasaccharide J

sequence
Heparin functions by activating antithrombin-lll o bind to serine proteases involved in
coogulation, blocking their function (predominantly Foctor Xa and Factor llo a.k.a. thrombin).
Low molecular heparin predominantly facilitates inhibition of Xa, whereas unfractionated
heparin inhibits Xa and thrombin. This reaction consumes antithrombin-NI (which remains
permanently stuck to factor Xa and/or thrombin).

Lol § et ol. Kidney Internotional 2013



Non obstructive
CAD




Additional

Clinical Presentation Investigation Diagnosis
Rise and/or fall of cTn with one
level >99 percentile plus
ischemic signs/symptoms Consider Clinical Context
2 (clinically overt diagnoses)
Nonobstructive CAD
(<50% lesion on angiography)

* Sepsis

* Pulmonary Embolism

+» Cardiac Contusion

« Other Noncardiac TcTn

* Obstructive CAD

“Working Di is” Review Angiography Findings*

MINOCA

Exclude:
» Missed Obstruction
(Ischemic Mechanisms)

* Myocardial Injury
(Nonischemic Mechanisms)

MINOCA
Myocardial Infarction with
Nonobstructive Coronary

Arteries
(Ischemic Mechanisms)

1. Clinical algorithm for the diaanosis of MINOCA.

(clinically overlooked diagnoses)

LV Functional Assessment -
(Echo, LV Angiogram)

Contrast Cardiac MR Imaging

(clinically subtle diagnoses)

Coronary Vascular Imaging
(IVUS, OCT)
Coronary Functional Assessment

*Consider FFR

» Coronary emboli/thrombus
* SCAD (Dissection)

*» Takotsubo Syndrome
« Other Cardiomyopathies

« Myocarditis

* CMRI confirmed Infarct

* Plaque Disruption
* Coronary emboli/thrombus
+ SCAD (Dissection

» Coronary Artery Spasm
* Microvascular Disease

* Unclassified MINOCA




Coronary microvascular dysfunction

SCAD

Figure 2. Specific causes.
SCAD indicates spontaneous coronary artery dissection.




Figure 5. Angiographic features
of spontaneous coronary artery
dissection.

A, Type 1, multiple radiolucent lu-
mens (arrow) or arterial wall contrast
staining. B, Type 2, diffuse stenosis
that can be of varying severity and
length (dissection starting from
arrow). C, Type 3: focal or tubular
stenosis (arrow), usually <20 mm in
length, that mimics atherosclerosis.
Intracoronary imaging should be
performed to confirm the presence
of intramural hematoma or multiple
lumens. D, Optical coherence tomog-
raphy in type 3 (C) shows intramural
hematoma (asterisk).



Angiographic Classification

Type | Type 2 Type 3

Focal or
o Tubular
Stenosis

Radiolucent
Lumen




Pa

Pressure Wire

Distal Coronary Pressure (Pd)
FFR =

Pd
Proximal Coronary Pressure (Pa)

(During Maximum Hyperemia)




* What is The Syntax score?




Number &
. location of |

\ leslonsy 4 |+ SYNTAX score
Left Main ' purely

an anslomic scor of the

Dominance
A . extond of CAD (>80%%) In a pt

« Each lesion Is assigned »
numaerical number and then
3 Vesse sum of all leslons scom

Calcification SY

Svntax score .4/ for a patiend ks
y Qx calcuistod to come up
T:l';l with the final mumeorical

SYNTAX score

* Pt are divided in 3 groups:
Low <22




Syntax Score

SYNTAX Trial: MACCE to 5 Years by SYNTAX
Score Tercile

M CABG (N=315)
Overall
1.4% | 19.2%
o e o

Death,
CVAor (17.1%| 26.1% | 0.007
MI

12 24 36 48 60

Mohr et al., Lancet 2013;381:6289.

w
o

d-year morality (%)

g
3
g
lgzs
E
s}

Total points

39
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