Diagnosis and Management
of Chest Pain and Acute
Coronary Syndrome
(ACS)

Unstable Angina/NSTEMI

Continuing Medical Tmplementation ......bridging the care gap

Case # 1 Ms. S.A.

44 female with new onset RSCP
When did pain begin?
4/7 days
What were you doing?-swimming
How long did it last?-15minutes
Recur?-yesterday, off and on for 3 hours
Where?-R/S radiating to jaw
» What did it feel like?-tenseness,tightness
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Case # 1 Ms. S.A.

Aggravating factors?-walking

Relieving factors?-rest/NTG at Urgi-centre
Total duration?-3 hours

Any similar pain before?-no

Risks:

— HPL, smoking 15 pack years, FH++++
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Case # 1 Ms. S.A.

* Physical exam
— S4 otherwise normal
* ECG-evolving inferior T changes
+ CK 120 TnT 0.12
* Admit to telemetry
* Rx:
— ASA,Plavix,Lovenox
— B-blocker, long acting nitrate
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Case # 1 Ms. S.A.

 Cardiac catheterization:
— LCA-small vessels, no discrete lesions
— RCA-70% proximal & 95% mid stenosis, 3 non
significant mid plaque ulcerations
* PCI & stenting
— Proximal and mid lesions to 0%

— More distal plaque ulcerations not touched
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Ms. S.A. Ad Hoc PCI
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Initial Approach

1. Is the presenting symptom:
— typical angina?
— atypical angina?
— non-anginal chest pain?
2. How do you define each of the above?
3. What is this patient’s clinical likelihood of CAD?
4. Does the patient require immediate therapy?
5. What investigations are indicated? When?
6. Does the patient require coronary angiography?
7. Does the patient require revascularization?
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Chest Pain Differential

* Angina
* Pericarditis
* Pleurisy

* Pulmonary
Embolism

¢ Aortic dissection

Continuing Medical Implementation

Esophageal
reflux/spasm
Peptic/biliary/colonic
referred pain

Chest wall pain
Neurogenic pain

— C disc disease

— Thoracic outlet

— shingles

......bridging the care ga

Visceral chest pain

Cardiac until proven
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Categorize the Chest Pain

Typical angina

1. Retrosternal component

2. Brought on by stress or exercise

3. Relieved promptly by rest or NTG
Atypical angina

— 2 of above 3 criteria
Non-anginal chest pain

— 1 of above 3 criteria
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Prevalence of CAD (%) in Symptomatic
Patients According to Age and Sex

Typical angina ypical angina ~ Non anginal
chest pain

Men Women Men Women Men Women
69.7 25.8 21.8 4. . 0.8
87.3

92.0

94.3 90.6 90.6 54.6 o 18.6
3 of 3 criteria 2 of 3 criteria 1 of 3 criteria

discomfort.2) Provoked by exercise or stress.3) Relieved by rest or NTG
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Define the Chest Pain
Syndrome

Chronic stable angina

— Grade CCS severity

Unstable angina

— Define syndrome

— Assess short term risk of death or MI

Non ST-elevation MI
ST-elevation MI
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Unstable Anginal Syndromes

* New onset angina (1 month)
 Crescendo angina

— Increased frequency,severity or duration
* Acute coronary syndrome (ACS)

— Ischaemic chest pain > 20 minutes
* Post infarction angina

* Prinzmetal’s (variant) angina
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ACS Nomenclature

* ACI (Acute coronary insufficiency)
— Prolonged ischaemic chest pain > 20 min.
— + ST changes
— Negative enzyme/biomarkers

* Non STEMI
— Prolonged ischaemic chest pain > 20 min.
—+ ST changes
— Elevated enzyme/biomarkers
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ACS Nomenclature

» ST Elevation MI:
— Prolonged R/S chest pain > 20 minutes with
— Persisting ST elevation despite NTG
* At least 1 mm in 2 adjacent limb leads
At least 2 mm in 2 adjacent precordial leads
» LBBB (for purpose of thrombolysis)

— Evolution of Q waves (excluding LBBB
scenario)

— Enzyme or bio-marker elevation
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Categorize the Severity of
Angina
CCS Classification
Class 0 asymptomatic
Class I trenuous activity
Class 1T on moderate activif
> 2 blocks or 2 flights of stairs
Class 11T on mild ac

< 2 blocks or 2 flights of stairs

Class IV rest or minimal activity
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Categorize the Severity
of Angina

CCS Classification

Class IVA  Patient admitted to |
asymptomatic with a

Class IV B Patient admitted to hospital and continues to
experience angina o ximal medical therapy and
cannot be safely discharged home, but does not
require IV nitroglycerin.

admitted to & | medical
ncludi o fails to control

Cardiogenic Shock
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Non ST Elevation MI

* Definition:
—Prolonged ischaemic chest pain
— ST-T changes
— Positive serum markers

om/avent
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Pathogenesis

; % ACUTE CORONARY SYNDROME

UA/NSTEMI 9/00

No ST Elevation ST Elevation

NSTEMI

Unstable Angina NQMI QwMI
Myocardial Infarction
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What Is the Culprit Lesion?

» 58-year-old male with chronic stable
angina

* Positive stress test with small
reversible ischemic defect on nuclear
scintigraphy

Medication prescribed, but six weeks

including

_secd
‘ ' later...3-day history of unstable angina,
‘ 30 minutes of rest pain
|

* Medically “cooled off” followed by
angiography
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Case provided by the McLaren Heart and Vascular Center, Flint, Michigan; used with permission.

Atherosclerosis is a Diffuse
Process
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Glagov’s Model

Glagoy's Model
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Glagov’s Coronary Remodeling
Hypothesis

Progression 14 e

Compensatory expansion Expansion overcome:
ntains constant lumen lumen narrows

0-0-O

Normal Minimal Moderate
vessel CAD CAD

B B Regression

Adapted from Glagov et al. N Engl J Med 1987; 316:1371-1375.

IVUS versus Angiography
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Angiography Fails to Depict
" Coronary Arterial Remodeling

Pathogenesis

* Plaque rupture or erosion
» Thrombosis with/without occlusion
» Necrosis contingent on

— Severity of plaque rupture

— Duration of ischaemia

— Lability of occlusive thrombus

— Adequacy of collaterals

— Vasoconstriction

— Downstream platelet/fibrin emboli
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Unstable Angina: Platelet Plugging of
the Capillaries

“The results support the view
that platelet aggregates in the
myocardium represent an
embolic phenomenon and are a
potential cause of unstable
angina. The association of
myocardial necrosis with such
emboli could precipitate
sudden death from ventricular
fibrillation.”

From;: Intramyocardial Rlage!e_t aggregation in patients witlh_ lim_sta,b'lq angina
suffering Sikids 817i&"E4Pdiac death Davies MJ, CireUi4Hon 1988° <




Plaque Transition to
Acute Coronary Syndrome

Transition to Acute Coronary Syndrome
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Pathophysiology of Stable and
Unstable Plaques

- Thin fibrous cap
Thrombus
Thick fibrous cap—§&/
Smooth muscle
cells
— Lipid rich core — BESEREN
and

macrophages

—— Media —— _
[{ﬁ;téﬁ)ée _— Stable plaque
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Unstable Angina-Triggers
Systemic factors

Hyper-coagulable state

Increased vascular resistance
Coronary spasm

Increased cortisol & catecholamines
Vasoconstriction

Increased arterial pressure
Circadian variation
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Unstable Angina
Triggering Situations

Awakening

Excessive physical exertion
Mental stress

Anger

Cigarette smoking

Coffee & alcohol consumption
Sexual activity
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Non ST Elevation MI

Ruptured Plaque

used by thrombus formation from rupture of unstable plaques
al Implementation ......bridging the ap

Cortiruing Medieal piomentatie
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36

(8.

Occlusive Thrombus
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Continuing Med

Transmural Infarction

al Implementation o ging the care gap
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Risk Stratification of
ACS/NSTEMI

+ Contingent on
— Unstable angina syndr
— ST/T changes
— Elevated cardiac enzymes or positive
biomarkers
— Extent of ischaemia

— Recurrent ischaemia
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Low Risk Intermediate Very High Risk
Risk
Non ST T AC Day Death/MI Risk
38% SE)

DCRIEIC SN SEIIE Rest pain < 20 min. Prolonged recurrent
BTy Yol New onset/ Crescendo T
<10 min.) rest pain angina (Low threshold ; on < 2mm
rescendo severity) With T CK-MB or Tn
angina/New onset *ECG non-specific *ST depression > 2mm
EL BN RSSO abnormalities or ~Multiple leads
6 Hour Observation — [Rtieitl
‘G X 2 normal, *Biomarkers normal
unchanged or non- or borderline T
Increased baseline risk
DM
*Previous CABG/MI
*Recent PCI

7 Goodman M Gupta, A Langer: Can J Card 2002; 18 (11):1179-1190.

TIMI Risk Score for
UA/NSTEMI

TIMI RISK SCORE for UA/NSTEMI

HISTORICAL POINTS RISK OF CARDIAC EVENTS (%)
Age 265 1 _ BY4DAYSINTIMIUIE:

. RISK ~ DEATH  DEATH,MIOR
> 3 CAD risk factors 1 4
T R 5 SCORE ~ ORMI URGENT REVASC

Known CAD (stenosis > 50%) 1 /1 3
ASA use inpast 7 days 1 2 3
PRESENTATION 3 5
Recent (<24H) severe angina 4 7
T cardiac markers 5 12
ST deviation > 05 mm 67 19

RISK SCORE = Total Points (0-7)

*Entry exiteria 1A or NSTEMII defined as ische mic pain
at rest withinpast 24H, with eviderce of CAD (ST segment
deviation oy +marker)

Far mars info ga to wdin org Artroan st = JABA 2000; 2041535 542
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TIMI Risk Score for UA/INSTEMI
7 Independent Predictors
u Age >65 years » Pamilx

>3 CAD risk factors 1
(T chol, FHx, HTN, DM, smoking)

Prior CAD (cath stenosis >50%)
ASA in last 7 days
>2 Anginal events <24 hours
m ST deviation
m Elevated cardiac markers (CK-MB or troponin)

Antman et al. JAMA. 2000;284:835. Available at: www.timi.org.

Noncardiac Stable Unstable Non-ST- ST-Elevation-
Chest Pain Angina Angina Elev. MI MI

Exertional RESEPANHPE Ongoing

Clinical Finding Atypical Pain Pain B Pain

ECG Negative

Serum Markers Negative

S WAEREES g d  Low Probability Low Risk

Diagnostic / 5
Rule Out MIACS [, L Dl < Thrombolysis
Pathway Anti-ischemic Rx Primary PCI
" Early Conserv.
Teetqen e ASA + GP lib/llla Inhibitor
+ Heparin/LMWH +
Anti-ischemic Rx

Discharge l
Early Invasive Rx

Cannon in Braunwald et al. Heart Disease. 2001

v.1imi.org

Biochemical markers
Multiples of upper reference limit

Troponin-T
Troponin-
CKMBE

Myoglobin

Normal range

Time after onset of acute Ml ( days )




BIOCHEMICAL CARDIAC MARKERS IN
PTS WITH SUSPECTED ACS WITHOUT STE

Advantages

CK-MB Myoglobin Troponins

1. Rapid, cost-efficient, 1. High sensitivity . Powerful for stratification
accurate assays
2. Useful in early . Greater sensitivity and
5 ility to detect early detection of MI specificity than CK-MB
reinfarction

. Detection of . Detection of recent Ml up to
reperfusion 2 weeks after onset

. Most useful in ruling 4. Useful for selection of
out Mi therapy
UA/NSTEMI 9/00

. Detection of reperfusion

BIOCHEMICAL CARDIAC MARKERS IN PTS
WITH SUSPECTED ACS WITHOUT STE

Disadvantages
CK-MB Myoglobin Troponins

Lack of specificity 1. Very low specificity 1. Low sensitivity in
with skeletal with skeletal early phase of Ml
muscle muscle injury or (<6 h after
diseaselinjury disease symptom onset)

. Low sensitivity . Rapid return to . Limited ability to
during early MI (<6 normal detect late minor

h) or late (>36 h)
after symptom
onset and for minor
myocardial damage

reinfarction

UA/NSTEMI 9/00

TROPONIN I LEVELS PREDICT RISK
OF MORTALITY IN UA/NSTEMI

Mortality at 42 Days (% of patients)

0to<0.4 0.4t0 <1.0 10t0<20  2.0to<50 5.0t0 <9.0

Cardiac Troponin | (ng/ml)
Risk Ratio 1.0 1.8 3.5 3.9 6.2
Antman
N Engl J Med. 335:1342, 1996
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N
UAI

@";3 0 TROPONINS T AND I
e AS PREDICTORS OF MORTALITY

Total Mortality Cardiac Mortality

]
PTS 1993 1057
Trop. Neg Pos

No. Trials 6

Therapy of ACS

When to do what?

Treat first...ask questions
later!!!!
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General Measures

* Rest, oxygen and EKG monitoring
» Exclude secondary causes (10-15% )

— Anemia

— Arrythmias

— Heart Failure

— Hypoxemia

— Infection

— Uncontrolled HPT

— Stress

— Thyrotoxicosis

Continuing Medical Implementation
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Unstable Angina/ACS
Therapeutic Goals-1

 Prevent re-thrombosis & prevent
downstream embolization
— Anti-platelet thera
* ASA (65-75% \ early events;50%+ death/MI 2-24
months)
* Clopidogrel 300-600 mg — 75 mg OD
* Glycoprotein IIB/IITA inhibitors
i-coagulant therapy (¥ death MI additional 40%)
* UFH or LMWH
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Unstable Angina/ACS
Therapeutic Goals-1

¢ Control ischaemia
— B-blockers
— Nitrates
— CCB’s
» Relieve Obstruction
— Cardiac cath
— PCI
— CABG
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TIMI 11B/ESSENCE Meta-analysis:

Enoxaparin vs Unfractionated Heparin

UFH  Enox Death or MI or
(%) (%) (95 CI) %l P

1.8 14 0.80 (0.55-1.16) 20
5.3 4.1 0.77 (0.62-0.95) 23
6.5 52 0.79 (0.65-0.96)

8.6 Al 0.82 (0.69-0.97)

Favors OR Favors
Heterogeneity: All P=NS. Enox UFH
Antman et al. Circulation. 1999;100:1602-1608.
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CURE Trial

CURE

Clopidogrel in Unstable Angina
to Prevent Recurrent Ischemic Events

Continuing Implementation

......bridging the

Severity of Angina
Determines the Therapy

Continuing Medical Implementation

......bridging the care gap

Unstable Angina -Therapy

ASA-always!!!
Heparin-if rest
component or ACI!!
Lovenox > UFH

Add Clopidogrel
(Plavix) for Troponin
+/dynamic ST changes

Lytics-NO!!!(TIMI 1IB)
Add IIB/IITA  inhibitors

if planned cath/PCI
within 24-48 hours or
transient ST elevation

Continuing Medical Implementation

Beta-Blockers-
yes!!lexertional
component

Calcium blockers-rest
pain!!rate limiting CaB
Nitrates-yes!! !multiple
routes(IV idity)
IABP-Tertiary centre

. Cardiac catheterization-

if pain >48 hours

......bridging the care gap
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Optimal Strategy for
UA/NSTEMI

2002

Conservative

Invasive

Continuing Medical Implementation ......bridging the care gap

ICTUS Trial

Invasive versus conservative treatment
in unstable coronary syndromes

Presented at

—  European Society of Cardiology
———— Congress 2004
Presented by Dr. R.J. De Winter

ICTUS Trial

1,201 patients with non-ST elevation Ml acute
coronary syndromes who were troponin-

positive

Early Invasive Strategy E—
Coronary angiography T ion wi
within 24-48 hours and -

[0 Clinical trial results.org Presented at ESC 2004
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ICTUS Trial

Death, Ml or rehospitalization
for ACS at 6 months
p=059

Revascutarization-was
performed by hospital
discharge in 73% of patients
in the early invasive group

d 47% of patients in the

No difference by treatment
group in the pri
— composite endpointof
Mt

on for ACS at

[0 Clinical trial results.org Presented at ESC 2004

ICTUS Trial

Mi by 6 months Rehospitalization for ACS
p=0.006 by 6 months
p=0.017

14.6 109

—
Early Invasive Selective Invasive

[0 Clinical trial results.org Presented at ESC 2004

ICTUS Trial

Mi-by-6-months

Using ICTUS Using TACTICS-TIMI Using FRISC-2
definition 18 defi definition

p=0.006 E p=0.010
146

[0 Clinical trial results.org Presented at ESC 2004
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ICTUS Trial

Among-troponin-positive-patients-with-a-non-ST-elevation-ACS;-treatment
with-an-early-invasive strategy was not-associated with-a difference-in-the
primary endpoint compared with a selective invasive strategy

However, two major components the primary endpoint, Ml and
rehospitalization for an ACS, show treatment differences in opposite
direction

>1x UL

TIMI 18 trial and FRISC-2 trial, which showed benefit of an early invasive

strategy over a conservative strategy in a similar patient population
Additionally, larger percentage of patients in conservative strategy in

o =
18 (36%) or FRISC-2 (9%)
Clinical trial results.org

Optimal Strategy for
UA/NSTEMI

2006

ICTUS
VANQWISH

Conservative

Invasive

Continuing Medical Implementation ......bridging the care gap

Clinical Trial Links: Invasive vs
*Conservative Strategy for UAP/NSTEMI

Favors No Difference Favors
Conservative Invasive
VANQUISH 1111 B TACTICS-
TIMI 18
INSPIRE MATE FRISC II

ICTUS RITA 3

TRUCS

Continuing Medical Implementation
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Management Strategy for
ACS/NSTEMI

Aggressive Therapy
(early cath/intervention)
Dynamic ST changes
Positive Enzymes or Biomarkers

Non-cardiac exacerbation of known CAD
* Anemia

Recurrent ischaemia on medical Rx
Patient prcfel ence Prolonged

chaemic pain
Stability A < 6 months

ACS/NSTEMI {now ‘e\'el:e (':‘\D

Good exer

Relative C

Brief duration of is

No ST chang CHF

Negative biom: olerance to medical Rx
Recurrent \entr ular

Conservative Therapy >

(medical Rx/non-invasive evaluation) VS
Poor exercise tolerance

R Segment Elevation Acute Coronary Syndrome

/’!‘\ DAY Algorithm for Management of Non ST
Q)

Reproduced with Permission of CHRC

http://www.chre.net/acsguidelines/ACS%20algorithm. pdf

6’\ Algorithm for Management of Non ST

Segment Elevation Acute Coronary Syndrome

Chest Pain or Equ alent
o

obal

Tndeterminate Risk
N bigh i fearren
el

e hnory, o cundne
s

i TH0mp-124my st then Kl il
Comuder Esaparn | mykot 4126 (o UFH)
o thows it i curdn hory, iom curdise
B leies

Reproduced
with

Permission of
CHRC

Long Term Vascular Protection
oy | ooty

22



Notes

1 Very unstable patients with one of

equent ischemic episodes +pain and ECG ST segment
hrisk ECG changes (e transicnt ST

sl (heart aiure or bypot
ischemia with ECG

ion)
STShit despite ASA, clopid

wngent / immediate cardise catheterzation
LMW

or decp ST depression across many leads)

Consider use of e

sarted it should be continued and rot switched)

Forpatients

prior 0 transfer

“The stress ECG / perfusion scan idlly P G
of -

within 24 hours UFH should be

discharge. This i

coronary disase.

pracica
- dabetes,

ol
I other

Forlow ik patients

et

nd th clinica history of theacute event Ot causes of chest pain

Exercise ECG.

Low cxercie tolerance.
Maximal exercise capacity < 6 METs

Should b considered in many ofthese patieats

Festure of Sress ECG or myosardial perfusion scan tha susest  high is for death or non fatsl myocardial infarction for patents with recent (possible)
acute coronry syndromes.

Myocardial Perfusion Scan
Maliple reversible myocardial pefusion defects

BP fll> 10mmHig or failure o rise > 10mmlg
Ischemic response a low exercise level ST depression > mm at < S mets

Sustioed ST depesion > 3 miaues afer xcrci

Large fixed defect

Ventricular achycardia induced by sress

Large tenivory o nyosasdia pefusion

Lung uptake o tracer
LV ciecton fracton <35%

Reproduced with Permission of CHRC
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