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•
 

A 67 year-old hypertensive patient with a chief complain of 
undulating squeezing sub-sternal chest pain, which slightly 
subsided after 20-30 minutes 

•
 

Emergency mobile service treated him with aspirin 300 mg, 
nitroglycerin sublingual and nasal oxygen 

•
 

The pain was relieved and he was transferred to ER

•
 

Current medications

–
 

Aspirin 100 mgX1

–
 

Atenolol (normiten) 25mgX1

–
 

Enalapril (enaladex) 20mgx1
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Case Presentation

•
 

The patients was initially comfortable but than 
experienced palpitations and chest pains.
–

 
Weight 65 kg, BP –

 
130/75 mmHg, HR: 150-170, 

irregular, T-
 

36.6oC. SaO2
 

-99% (nasal O2
 

). 
–

 
No JVD, normal lung exam. 

–
 

Rapid, irregular heart rhythm, no gallop or 
murmurs.

–
 

Peripheral pulses –
 

normal.
–

 
No peripheral edema. 
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Labs
•

 
Troponin-T on admission –

 
0.03 (n<0.01ng/dl, cutoff 

for MI >0.1ng/dl)

•
 

CK –
 

110 (n<180)

•
 

Glucose 105, Creatinine –
 

1.4

•
 

K-3.9, Na-139

•
 

HB 12.8, PLT –
 

285000, WBC –
 

11200 (N<10000)
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Tn @ 24 hrs–
 

0.12 ng/dL

ECG @ day 2 showed AFIB with 90-
 110 ventricular response 
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What should we know about ECG 
changes during NSTEMI ACS?

ECG
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•
 

Normal ECG is recorded in up to half of all cases 
(normal ECG does not exclude diagnosis of ACS)

•
 

New ST depression is both sensitive and specific for 
ACS. It is also a predictor for worse outcome

•
 

New T wave inversion is sensitive but less specific 
(unless it is wide and deep)

•
 

Isolated T wave inversion is associated with benign 
course, unless it is involved 5 or more leads

•
 

Both ST depression and T wave inversion are usually 
transient and resolved when chest pain is over

•
 

Persistent T wave inversion indicate NSTEMI

ECG
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ECG –
 

Risk Stratification

ST depression > T wave inversion > Normal ECG
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What do we know about AFIB during 
NSTEMI ACS?

ECG
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•
 

Patient cohort: n=21,785

•
 

STEMI 33%, NSTEMI 30%, UA 35%

•
 

Previous AFIB: 7.9%

•
 

New onset AFIB: 6.2%



From Guidelines to patient -
 

ACS, AFIB, TVD Case

Predictors for New-Onset
 

of AFIB in ACS Patients

95% CIORPredictors
1.49-1.671.58Age (per 10 y)
1.07-1.451.24Female gender
1.74-2.492.08STEMI
1.55-2.221.85NSTEMI
1.17-1.531.34HTN
1.53-1.791.65Admission HR (per 30 b/min) 
1.12-1,211.16Lower BP (per 20 mmHg)
1.17-1.561.36Killip > I
1.01-1.151.07Creatinine

Am J Cardiol 2003;92(9):1031-6



Adjusted ORs for Hospital Events in Patients with ACS 
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Invasive or Non-invasive Strategy?
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http://www.wikidoc.org/images/f/f3/Grace_score4.jpg
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GRACE Study –
 

In-hospital & Out of Hospital (6 mos) Deaths
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What is the appropriate timing for cath?
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Timing of Catheterization
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Decision Making in the Catheterization  
Laboratory

•
 

Antiplatelets

•
 

Anticoagulation

•
 

PCI vs. CABG

•
 

Culprit and non-culprit lesions

•
 

Single vs. split procedures

•
 

BMS vs. DES 
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Decision Making in the Catheterization  
Laboratory

•
 

Antiplatelets

•
 

Anticoagulation

•
 

PCI vs. CABG

•
 

Culprit and non-culprit lesions

•
 

Single vs. split procedures

•
 

BMS vs. DES 

•
 

What to use initially?

•
 

Post procedure 
management (Dual vs 
Triple Therapy)

•
 

Renal dose adjustment?
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RRR
No PCI

RRR
PCI

Predictors

19%230%1CURE clopidogrel 300/75 vs placebo (CVD/MI)

9%446%3STEMI clopidogrel 300/75 vs placebo (CVD/MI)

NA19%5TRITON TIMI-38 clopidogrel 300/75 vs 
prasugrel (CVD/MI/Stroke)

1Mehta, Lancet 2001
2Fox, Circulation 2004
3Sabatine, JAMA 2005
4Chen, Lancet 2005
4Boersma, Lancet 2005
5Wiviott, NEJM 2007

Clopidogrel in ACS Patients

Mehta, ESC, Spain
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•
 

2x2 factorial, randomized trial studying the optimal doses of 
clopidogrel and aspirin in ACS patients with intent to perform PCI 
no later than 72 hours after randomization.

•
 

25,087 ACS pts (6346 STEMI)

•
 

17,232 patients underwent PCI, 

•
 

High-dose clopidogrel
 

-
 

600-mg loading dose on day 1, 150 mg X1 
for 7 days, followed by 75 mg X1 until 30d.

•
 

Standard clopidogrel arm
 

-
 

300-mg loading dose on day 1, followed 
by 75 mg once daily until 30 days. 

•
 

All patients were also assigned in an open-label manner to 75-100 
or 300 to 325 mg of aspirin

Mehta, NEJM, 9.2010
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CURRENT OASIS-7

All Patients

•
 

30d CV death/MI/Stroke was similar in the high and standard 
clopidogrel groups: 4.2% vs. 4.4%

•
 

No differences in individual endpoints

•
 

No changes between ASA groups

•
 

Higher rates of bleeding 

PHRHigh
N=12508

Standard
n=12579

Bleeding Criteria

0.51.091.040.95TIMI Major
0.011.252.52.0CURRENT Major

0.031.231.91.5CURRENT Severe

Mehta, NEJM, 9.2010
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CURRENT OASIS-7 –
 

PCI Subgroup

PHRHighStandardEndpoint (30d)

0.0360.853.94.5CVD/MI/Stroke

1.00.681.91.9CVD

0.0120.782.02.6MI

0.50.880.40.4Stroke

0.0020.711.62.3ST –
 

definite/probable

0.791.60.50.5TIMI Major

0.0061.441.61.1CURRENT Major

0.0341.391.10.8CURRENT Severe
Mehta, ESC, Spain
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•
 

13608 ACS patients with scheduled PCI

•
 

10074 (74%) UA, NSTEMI, 3534 (26%) STEMI

•
 

Prasugrel 60/10 mg vs. clopidogrel 300/75 mg

Wiviott, NEJM, 2007
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PHRClopidogrelPrasugrel

<0.0010.8112.19.9CVD/MI/Stroke
0.310.892.42.1CVD

<0.0010.769.57.3MI
0.931.021.01.0Stroke

<0.0010.663.72.5Urgent Revasc
<0.0010.482.41.1ST

TIMI Major Bleeding
0.031.321.82.4Non-CABG
0.0024.190.10.4Non-CABG, fatal

<0.0014.733.213.4CABG-related

Wiviott, NEJM, 2007
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Ticagrelor versus Clopidogrel in Patients with 
Acute Coronary Syndromes

Lars Wallentin et al for the PLATO Investigators
September 10, 20091057-N Engl J Med 2009; 361:1045

•
 

Multicenter, double-blind, randomized trial

•
 

18,624 patients admitted to the hospital with an 
ACS, with or without ST-segment elevation 

•
 

Ticagrleor –
 

180 mg loading dose, 90 mg twice daily 
thereafter or clopidogrel (300-to-600-mg loading 
dose), 75 mg daily thereafter

Ticagrelor - an oral 1st reversible, direct inhibitor of the P2Y12 receptor

http://www.nejm.org/toc/nejm/361/11/
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Ticagrelor versus Clopidogrel in Patients with 
Acute Coronary Syndromes
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ESC Guidelines for Revascularization in NSTE ACS ESC Guidelines for Revascularization in NSTE ACS 
Recommendations for Oral Antiplatelet Drugs

60 mg loading, followed by 10 mg daily

180 mg loading, followed by 90 mg bid 

ESC Guidelines, Revascularization, 2010
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ESC Guidelines for Revascularization in NSTE ACS ESC Guidelines for Revascularization in NSTE ACS 
Anticoagulation During Catheterization

The patient’s 
creatinine 1.4

CRF





Dosage
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ESC Guidelines for Revascularization in NSTE ACS ESC Guidelines for Revascularization in NSTE ACS 
Anticoagulation During Catheterization

•
 

The golden rule is to continue the initial 
anticoagulant and avoid switching between 
antithrombins (UFH,  enoxaparin, bivalirudin 
[with the exception of adding UFH (50-100 
U/Kg)to fondaparinox]

ESC Guidelines, Revascularization, 2010
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Initial bolus 60 U/Kg
Initial bolus 0.1mg/Kg, infusion 0.25mg/kg/h

2.5 mg s.c/ daily
1mg (0.75 in >75 years , s.c bid

ESC Guidelines for Revascularization in NSTE ACS ESC Guidelines for Revascularization in NSTE ACS 
Recommendations for Anticoagulation

ESC Guidelines, Revascularization, 2010
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CRF

ESC Guidelines for Revascularization in NSTE ACS ESC Guidelines for Revascularization in NSTE ACS 
Anticoagulation During Catheterization

!





Dosage
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•
 

The patient is asymptomatic, hemodynamically stable

•
 

ECG –
 

AFIB, ventricular response 80-95 b/min

•
 

Echocardiography revealed mildly reduced LV systolic 
function with hypokinesis of infero-lateral wall

Current medications

•
 

ASA, clopidogrel, enoxaparin, enalapril, normiten, 
simvastatin, ompradex

Patient’s Status
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Decision Making in the Catheterization  
Laboratory

•
 

Antiplatelets

•
 

Anticoagulation

•
 

PCI vs. CABG

•
 

Culprit and non-culprit lesions

•
 

Single vs. split procedures

•
 

BMS vs. DES 
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ESC Guidelines for Management of NSTE ACS 
Recommendations for Revascularization

ESC Guidelines, 2007

Similar recommendations are made by the 2010 ESC 
revascularization guidelines
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ESC Guidelines for Management of NSTE ACS 
Recommendations for Revascularization

•
 

In stable NSTE ACS patients, the mode of 
revascularization should be based on the distribution 
and severity of the CAD

•
 

PCI should, preferably be performed within 72 hrs, 
while the benefit from CABG is greatest after several 
days of medical stabilization
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Differences in Angiographic Complexity
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SYNTAX Trial –
 

the Impact of SYNTAX Score
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Summary –
 

SYNTAX Trial
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•
 

In stable NSTE ACS patients, the mode of revascularization 
should be based on the distribution and severity of the CAD

•
 

TVD –
 

significant advantage for CABG when SYNTAX score >22

•
 

LM``-
 

Up to 80% of patients with LM disease also have 
multivessel disease and up to 80% of LM disease 
involves the bifurcation

-
 

There is no differences in mortality and MACCE.

-
 

Repeat revascularization is significantly higher with 
PCI (HR ~5.1 at 5 year F/U in the MAIN-COMPARE 
study)

-
 

PCI may be consider in isolated (or with 1VD) ostial/prox 
LM disease

PCI vs CABG 
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Decision Making in the Catheterization  
Laboratory

•
 

Antiplatelets

•
 

Anticoagulation

•
 

PCI vs. CABG

•
 

Culprit and non-culprit lesions

•
 

Single vs. split procedures

•
 

BMS vs. DES 
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There are no specific guidelines regarding PCI-based 
revascularization of non-culprit lesions

ESC Guidelines for Management of NSTE ACS 
Recommendations for Revascularization
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Decision Making in the Catheterization  
Laboratory

•
 

Antiplatelets

•
 

Anticoagulation

•
 

PCI vs. CABG

•
 

Culprit and non-culprit lesions

•
 

Single vs. split procedures

•
 

BMS vs. DES 
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What is the risk of bleeding in patients 
on DAT + oral anticoagulation?
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CVA

•
 

Overall warfarin reduced stroke rate 
by 60%

•
 

Antiplateletes reduced stroke rate 
by 20%
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e.g. Antiplatelets

SBP >160 mmHg

Scoe ≥
 

3 indicates ‘high risk’
ESC Guidelines, AFIB, 2010
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ESC Guidelines, AFIB, 2010
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ESC Guidelines, AFIB, 2010
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Thank You
& Good Luck
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