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CASE 

54 year old female with HTN, HLD, DM, hypothyroidism, and obesity p/w chest 

pain and hypertensive urgency.  

--CP 5/10, retrosternal pressure

--Initial troponin negative; second troponin elevated



Question

The clinical presentation in the above case is 
consistent with which of the following syndromes:

A) STEMI

B) NSTEMI

C) Unstable Angina

D) Stable Angina

E) Non-Cardiac Chest Pain



Chest Pain Syndromes

Acute Coronary 

Syndromes

STEMI

NSTEMI

UA

Stable Angina Non-Cardiac 

Chest Pain

GERD

Costochondritis

Chronic CAD



ACS vs Stable Angina vs Non-Cardiac Chest Pain

 History

 Quality of pain

 Risk factors

 Exam

 Hypotension

 Signs of heart failure

 New murmur

 ECG

 ST segment deviation

 T wave inversions

 Cardiac Biomarkers

 Elevated troponin



Pathophysiology of ACS

Plaque Rupture

Disruption of 

fibrous cap with 

fissure resulting 

in hematoma or 

thrombus



Vulnerability and Plaque Rupture

1.Thinner the fibrous cap 

greater likelihood of rupture

2.More macrophages (>25 per 

high-powered field), greater 

risk of rupture

3.4-fold increase in vasa 

vasorum on ruptured plaques



Thrombosis

1. Disruption of fibrous cap 

exposes bloodstream to 

thrombogenic stimuli

2. Platelets activated by 

collagen and adhere to wall 

bound von Willebrand’s 

factor

3. Results in activation of 

clotting cascade and 

formation of thrombus













Thrombosis

Process of thrombotic 

occlusion dynamic

Stuttering cycles of partial to 

near-total to total occlusion 

of arterial lumen

Responsible for variability in 

clinical manifestation from 

sudden cardiac death, to 

STEMI, to NSTEMI, to UA



Type 1 vs Type 2 MI

Clinical Cardiology, Volume: 43, Issue: 3, Pages: 242-250, First published: 10 January 2020, DOI: (10.1002/clc.23308) 



Question

An 84 year old man with a history of HTN, HLD, DM, CAD, CHF, Afib, 

& CKD presents with active hematochezia with dull chest pressure 

and is found to have a Hgb of 6g/dl, a mildly elevated troponin, and 

diffuse ST-depressions on EKG.  Appropriate initial therapy would be:

A) Loading with aspirin, ticagrelor, & heparin

B) Loading with aspiring, ticagrelor, heparin, & eptifibatide

C) Urgent cardiac catheterization

D) Addressing acute anemia and source of bleeding

E) Outpatient management of anemia



Epidemiology/Prevalence/Prognosis

--NSTEMI accounts for 60-70% of all MI hospitalizations

--Roughly 70-90% of all NSTEMI are Type 1 NSTEMI

--Among all NSTEMI in-hospital mortality ranges from 5.2%-13.1%

--30-day mortality from NSTEMI ranges from 7.6%-17%

--NSTEMI mortality rates have improved over time



Initial Assessment

--Risk stratification tools such as the Global Registry of Acute Cardiac Events 

(GRACE) risk score and the Thrombolysis in Myocardial Infarction (TIMI) risk 

score can be utilized to assess both the acute and long-term likelihood of a 

further ischemic event following an NSTEMI

--Assessment of acute risk guides initial evaluation and selection of care 

facility, such as a coronary care unit, and the choice of appropriate 

pharmacotherapy, and guides decision-making regarding invasive 

revascularization procedures

Clinical Cardiology, Volume: 43, Issue: 3, Pages: 242-250, First published: 10 January 2020, DOI: (10.1002/clc.23308) 
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TREATMENT

1.STEMI

2.NSTEMI

3.UA



MANAGEMENT

1. Early Invasive Strategy

1. Coronary angiography within 24-48h with angiographically
directed revascularization

2. Aggressive antiplatelet & antithrombin therapy

2. Early Conservative Strategy

1. Observation followed by noninvasive evaluation

2. Medical therapy



Question

A 69-year-old man is evaluated at the hospital for four episodes of chest 
pain at rest in the past 24 hours. Medical history is significant for 
hyperlipidemia, hypertension, tobacco use, and previous transient ischemic 
attack. Medications are aspirin, hydrochlorothiazide, atorvastatin, and 
ramipril. On physical examination, vital signs are normal. The remainder of 
the examination is unremarkable. Laboratory studies are notable for 
normal serum troponin levels. An ECG demonstrates 2-mm ST-segment 
depressions in leads V4 through V6. Metoprolol, nitrates, clopidogrel, and 
heparin are initiated. 

Which of the following is the most appropriate management?

1. Adenosine nuclear stress testing

2. Coronary CT angiography

3. Exercise stress electrocardiography

4. Urgent angiography



Question

A 55-year-old woman is evaluated in the hospital for a single 10-
minute episode of chest pain at rest, which occurred 1 hour before 
presentation. Medical history is significant for hypertension and 
hyperlipidemia. Medications are hydrochlorothiazide, ramipril, and 
pravastatin. On physical examination, vital signs are normal. The 
remainder of the examination is unremarkable. Laboratory studies are 
notable for normal serum troponin levels. An ECG demonstrates 1-
mm ST-segment depressions in leads V4 through V6. Aspirin and 
metoprolol are initiated. 

Which of the following is the most appropriate management?

1. Amlodipine

2. Enoxaparin and eptifibatide

3. Exercise stress testing

4. Urgent angiography 



Initial Medical Therapy

◼ Antiplatelet Therapy

 Aspirin 325 chewed

 Clopidogrel 600 mg/Ticagrelor 180 mg

 Avoid Glycoprotein IIb/IIIa inhibitors

◼ Antithrombin Therapy

 Unfractionated heparin

 Avoid low molecular weight heparin (Enoxaparin)

 Avoid Direct thrombin inhibitors (Bivalirudin) except in HIT

◼ Anti-Anginal Therapy

 Beta Blockers (PO in higher risk patients based on COMMIT trial)

 Nitrates

 Avoid hypotension



ACUITY Trial
(Acute Catheterization and Urgent Intervention Triage Strategy)

• 13,819 patients with NSTEMI randomizing 
patients to one of three antithrombotic 
regimens prior to angiography

• Heparin/Enoxaparin + GP IIb/IIIa receptor 
antagonist

• Bivalirudin + GP IIb/IIIa receptor antagonist

• Bivalirudin

• Either heparin or bivalirudin + GP IIb/IIIa
showed similar rates of ischemia and bleeding

• Bivalirudin without GP IIb/IIIa showed similar 
rates of ischemia but significantly less 
bleeding



CURE TRIAL
(Clopidogrel in Unstable angina to prevent Recurrent Events)

1. Randomized, double-blind, placebo-controlled trial comparing the 
efficacy and safety of dual anti-platelet therapy vs. aspirin alone in 
patients with ACS absent ST-segment elevations

2. 12,562 patients randomized to receive clopidogrel 300 mg x 1 
followed by 75 mg daily + aspirin (6,259 patients) vs. placebo + 
aspirin (6,303 patients)

3. Primary outcome measure was composite of death from 
cardiovascular causes, nonfatal MI, or stroke

4. Primary outcome occurred in 582 of 6259 patients in treatment 
group (9.3%) as compared  to 719 of 6303 patients in the placebo 
group (11.4%)

5. Significantly fewer MIs in treatment group (116 vs 193)

6. Treatment group showed benefit both early and late

Yusuf S on behalf of CURE Trial Investigators.  Effects of Clopidogrel in Addition in Patient with Acute Coronary Syndromes without ST-Segment Elevation.  

N Engl J Med 2001; 345: 494-502.



CURE TRIAL
(Clopidogrel in Unstable angina to prevent Recurrent Events)

Yusuf S on behalf of CURE Trial Investigators.  Effects of Clopidogrel in Addition in Patient with Acute Coronary Syndromes without ST-Segment Elevation.  

N Engl J Med 2001; 345: 494-502.



TRITON-TIMI 38

1. Prasugrel vs Clopidogrel

2. 13,608 patients with ACS

3. Primary efficacy endpoint 

composite of death from CV 

causes, nonfatal MI, nonfatal 

stroke

4. Primary safety endpoint 

major bleeding

Wiviott SD et al.  Prasugrel vs Clopidogrel in Patients with Acute Coronary Syndromes.  N Engl J Med 2007; 357: 2001-15.



PLATO Trial



PLATO Trial

Speaker notes are for internal use only and are not to be shown or disseminated outside of AstraZeneca.

Talking Points

• The primary outcome of the PLATO trial was a composite end point of the time to first occurrence 

of CV death, MI (excluding silent MI), or stroke at 12 months1

• BRILINTA significantly reduced the rate of the primary composite end point by a relative risk 

reduction of 16% vs clopidogrel at 12 months. This difference was statistically significant 

(P=0.0003). This is an absolute risk reduction of 1.9% vs clopidogrel and event rates were 9.8% 

and 11.7%, respectively. The number needed to treat was 541

• The difference between treatments was driven by CV death and MI with no difference

in stroke1

• Looking at the Kaplan-Meier (K-M) curves, note that the reduction in thrombotic CV events was 

seen as early as 30 days (RRR 12%; ARR 0.6%) and continued to increase over 12 months1,2

References

1. BRILINTA Prescribing Information. AstraZeneca, LP. Wilmington, DE.

2. Data on file, 1755503, AstraZeneca, LP. 
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PLATO Trial

Speaker notes are for internal use only and are not to be shown or disseminated outside of AstraZeneca. 16

Talking Points

• In this study, the primary safety end point was Overall Total Major Bleeding. This end point is 

inclusive of patients who were managed with a medical or an invasive strategy, including those 

who underwent PCI or CABG1

• There was no significant difference for Overall Total Major Bleeding between BRILINTA and 

clopidogrel. The overall rates were 11.6% with BRILINTA vs 11.2% with clopidogrel at 12 months 

with a P value of 0.434, which is statistically nonsignificant2

• No baseline demographic factor altered the relative risk of Total Major Bleeding with BRILINTA 

compared with clopidogrel2

• In general, risk factors for bleeding include older age, a history of bleeding disorders, 

performance of percutaneous invasive procedures, and concomitant use of medications 

that increase the risk of bleeding (eg, anticoagulant and fibrinolytic therapy, higher doses 

of aspirin, and chronic nonsteroidal anti-inflammatory drugs [NSAIDs])2

References

1. Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus clopidogrel in patients with acute coronary syndromes.

N Engl J Med. 2009;36(11):1045-1057.

2. BRILINTA Prescribing Information. AstraZeneca, LP. Wilmington, DE.



PHARMACOKINETICS











RADIAL ACCESS



RADIAL ACCESS

1. Multiple trials now show lower bleeding risk 

& lower mortality with radial vs femoral 

access in ACS

2. MATRIX trial randomized 8,404 patient 

with STEMI or NSTEMI to radial vs femoral 

access

3. Primary endpoint MACE (death, MI, stroke) 

+ major bleeding

Valgimigli M et al.  Radial versus Femoral Access in Patients with Acute Coronary Syndromes 

Undergoing Invasive Management: A Randomized Multicentre Trial.  Lancet 385: 2465-75. 



Question

A 78 year old woman with a history of HTN, HLD, and prior CVA 

presents with retrosternal chest pain 7/10, with lateral ST-

depressions on EKG, and elevated troponin that is exponentially 

rising on serial testing.  She weights 59 kg. Appropriate initial medical 

therapy would be:

A) Loading with aspirin, prasugrel, and unfractionated heparin

B) Loading with aspirin, clopidogrel, and unfractionated heparin

C) Loading with ticagrelor, enoxaparin, & eptafibitide

D) Loading with prasugrel, enoxaparin, & fondaparinux

E) Loading with aspirin, ticagrelor, enoxaparin, & cangrelor



Clinical Cardiology, Volume: 43, Issue: 3, 

Pages: 242-250, First published: 10 January 

2020, DOI: (10.1002/clc.23308) 



CASE 

54 year old female with HTN, HLD, 

DM, hypothyroidism, and obesity 

p/w chest pain and hypertensive 

urgency 

• NSTEMI

• Early Invasive Strategy

• Aspirin, Ticagrelor

• Heparin

• PCI
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