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Coronary Angiogram

Schinkel, A. F.L. et al. J Am Coll Cardiol Intv 2008;1:449-451

(L)

Interventions

Copyright ©2008 American College of Cardiology Foundation. Restrictions may apply.



Intracoronary Imaging After Thrombus Aspiration
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Histology of the Aspirated Thrombus
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Stent Thrombosis

Most ST occurs acutely or sub acutely
Late ST Is not rare

The occurrence of late ST Is linear over
time

The etiology of late ST Is still being
defined

The measures to reduce the chance of
late ST are still being investigated



What Is the time course of stent
thrombosis?



Incidence of Definite or Probable Stent Thrombosis and Major Bleeding
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Bleeders or Clotters?



Stent Thrombosis and Major Bleeding in Selected Patient Subgroups
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Patients with ACS are at higher risk
of early or late stent thrombosis
with either DES or BMS but very

late ST Is almost unique to DES.



Cumulative Incidence of Stent Thrombosis According to Clinical Presentation, in Stable
and Unstable Patients, and According to Presentation and Stent Type
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Classification of Stent Thrombosis Timing for All Patients, BMS, and DES
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Kaplan-Meier Estimates of ST Rates After Primary PCI With BMS and DES for STEMI
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Landmark Analysis Showing Kaplan-Meier Estimates of VLST and Reinfarction After
Primary PCI With DES and BMS for STEMI
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Interventional Cardiology

Frequency and Predictors of Stent Thrombosis After
Percutaneous Coronary Intervention in Acute
Myocardial Infarction

George 1. Dangas, MD, PhD)*; Adrano Caixeta, MD, PhD*; Roxana Mehran, MI); Helen Parise, Scl;
Alexandra J. Lansky, MD; Ecaterina Cristea, MD; Bruce R. Brodie, MI); Bermhard Witzenbichler, MID;
Giulio Guagliumi, MD; Jan Z. Peruga, MD; Darivsz Dudek, MD; Martin Maeckel, MD;

Grege W, Stone. MD: for the Harmonizing Outcomes With Bevascul arization and Stents in Acute
Myocardial Infarction (HORIZONS-AMI) Trial Inwvestigators

Background—Concerns persist regarding the nisk of stent thrombosis in the seting of primary percutancous coronary
intervention for ST-segment elevation myocardial rnfarchion.

Methods and Resultv—The Harmonizing Outcomes With Revascularzation and Stents in Acute Myocardial Infarction
{(HORIZONS-AMI) trial included 3602 patients with ST-segment elevation myocardial infarction undergoing primary
percutancous coronary inierwention who were randomized to hepann plus a glycoprotein [Th1lla enhibitos (GPL}
{n=1802) versus bivalimudin monotherapy (n=1800). Stents were implanted in 3202 patients, including 2261 who
received drug-eluting stents and B&1 who received only bare metal stents. Definite or prsbable sgent thrombosis within
2 years. occurred in 137 patients (4.4%), including 28 acute events {0.9%:), 49 subacute events (1 6%), 32 late events
(1L.0%). and 33 very late ewents (1.1%). The 2Z-wear cumulative rates of stent thrombosis were 4.4% with both
drug-cluting stenis and bare metal stents (P=098} and 43% wersus £.6% im patients randomized to bivalirudin
monotherapy versus heparin plus a GPL, respectively (P=0.73). Acute stent thrombosis occurred more frequently in
paticnts assigmed to bivalirudin compared with hepann plus a GPI (1.4% versus 0.3%; P<0.001), whereas stent
thrombs=osis after 24 hours occurred less frequently in patients with bivalimodin compared with heparin plus a GPI (2 8%
versus <. 4%; P=0.02). Prerandomization he parin and a 60Mk-mg clopidogrel loading dose were independent predictors
of reduced acute and subacute sient thrombosis, respectvely.

Conclusions—Stent thrombosis s not uncommeon within the first 2 years after pnmary percutanecus coronary intervention
in ST-segment elevation myocardial infarction, and oceurs with similar frequency in patients receivimg drug-eluting
stents wersus bare metal stents and bivaliredin alone versus heparnn plus a GPL Optirmizing adjunct pharmacology
including early antithrombin therapy preloading with a potent antiplaiclet therapy may further reduce stent thrombosis
in ST-segment clevaton myocardial infarction.

Clirical Trial Registration:—htipffowwelincalinals gov. Unigque identifier: NCTO0433966. (Circalation. 2001;123:1745-1756.)

Key Words: myocardial infarchion m stenis ® thrombosis
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Def/Prob Stent Thrombosis (%)
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DES-LATE

Trial design: Patients on dual antiplatelet therapy (DAT) and with no adverse events
12 months after DES implantation were randomized to continuation of DAT for 2 years
or aspirin alone. Patients were followed for a mean of 19.2 months.
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Aspirin + clopidogrel (n=1357)
B Aspirin (n=1344)

www.cardiosource.org

Park SJ, et al. N Engl J Med. 2010;362(15):1374-1382.

Results
e CV death/MI similar between DAT and aspirin arms
(HR, 1.65; 95% ClI, 0.8-3.36)

MI: 0.8% vs 0.7%, P=.49; definite stent thrombosis:
0.4% vs 0.4%, P=.76

e TIMI major bleeding similar (0.2% vs 0.1%, P=.35)

Conclusions

e Optimal duration of DAT following DES implantation
unclear; current trial suggests aspirin similar to DAT
beyond 12 months

Significantly lower (<25%) event rate than
anticipated; trial may be underpowered to detect
differences in clinical outcomes

Results from ongoing trials are awaited
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Should other antiplatelet strategies be

considered?

@
STRIVE®




Therapeutic Options for Optimizing Platelet Inhibition in Clopidogrel Poor Metabolizers

DIRECT ACTING PRO-DRUGS
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CURRENT-0OASIS 7

Trial design: Patients with ACS (STEMI or NSTEMI) referred for an early invasive strategy
were randomized in a 2 x 2 factorial design to either low-dose or high-dose aspirin (ASA),
and standard-dose or high-dose clopidogrel. Patients were followed for 30 days.

Results

307 30  No difference in primary end point between low- and
high-dose ASA (P=.61); benefit noted in high-dose arm
on high-dose clopidogrel (P=.04)

No difference in primary end point between standard-
and high-dose clopidogrel overall (P=.30), but significant
interaction with ASA dose; benefit noted in high-dose
clopidogrel arm undergoing PCI (P=.03)

44 4.2 4.4 4.2 Major bleeding similar in both ASA arms, but higher in

- ! high-dose clopidogrel arm (P=.01)

0° _ 0 Conclusions
Primary end point (CV death, M|, stroke) e Treatment with high-dose ASA and high-dose
clopidogrel not associated with significant clinical
ASA 75-100 mg, n = 12,579 benefit at 30 days in ACS patients. However, benefit
Bl ASA 300-325 mg, n = 12,507 noted in PCI subset receiving high-dose clopidogrel

Bl Standard-dose clopidogrel, n = 12,566 Bleeding complications higher with high-dose
Il High-dose clopidogrel, n = 12,520 clopidogrel, but not ASA

Important findings; likely to be in
) future guidelines @
www.cardiosource.org STRIVE®
2
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GRAVITAS: Pharmacodynamics
Standard Dose High Dose
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GRAVITAS: Primary End Point
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PR by Treatment Sequence
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ONSET/OFFSET Stud
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The problem? (with PPI’s)



Effect of PPls on Antiplatelet Action
of Clopidogrel: OCLA Study
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COGENT Trial: Effect of PPl on
Composite Cardiovascuiar Events
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PR by Treatment Sequence in Noncarriers and Carriers of CYP2C19*2 Allele
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New stents



RESOLUTE US: Main Cohort
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Remaining Management Questions?

* Is point of care testing important?
e |Is Genomic testing important?

 Should selection of DES or BMS be a
major consideration

 What Is the comparative effectiveness of
stenting or not stenting borderline lesions?



Remaining pharmacologic
guestions?

 How potent antiplatelet therapy should be?

« Should agents with more uniform effect be
used?

 How long should antiplatelet therapy be
given? Should it differ? If so on what basis?



Remaining Stent Development
Questions?

s metal a problem?
s polymer a problem?
S drug a problem?

What is the next frontier in endovascular
therapeutics?



Researchers and policy-makers need ways for accommodating the partiality of scientific

knowledge and for acting under the inevitable uncertainty it holds.

Sheila Jasanoff

The great mystery of modernity is that we
think of certainty as an attainable state.
Uncertainty has become the threat to ccl-
lective action, the disease that knowledge
must cure. It is the condition that poses
cruel dilemmas for decision-makers; that
must be reduced at any cost; that is tamed
with scenarios and assessments; and
that feeds the frenzy for new know-
ledge, much of it scientific.

For a long time we accepted
lack of certainry as humankind’s
natural lot. What has happenad to
reverse that presumption? Perhaps
it is the spread of binary thinking
that frames the future in terms of
determinate cheices between know-
able cptions. Boolean algebra and
digital logics are not only built into
our computers, mobile phones and
ather information and commmunica-
tion technologies, they dominate the
framing of social problems and the
options for dealing with them.

Thus, statistics offers a choice
between Type 1 and Type 2 errors. The
first lead to false positives that promote
too much risk avoldance, the second to
false neganwves that keep us from acting
whenwe ought Implicitly, error tollows a
binarv trail. Philosophy casts moral dilemn-
mas as trolley problems, in which possi-
ble scluticns are represented as choices
encountered at forks in the track. One
option is tolet the trolley run its course and

infinitely complex, and for any given
problem. science offers only part of the
picture. Climate scientists can tell us with
high certainty that human activities are
railsing Eartl's mean surface temperature,
that extreme weather events will ocour,
and that melting ice caps will cause abrupt

changes in the global climate. But it takes
time and money to produce such certainty,
and for all the doors that science even pro-
visionally closes, others relevant to policy
remain beyvond closure by science alone.

Science fixes our attention on the know-
able, leading to an over-dependence on
faci-finding. Even when scientists recog-
nize the limits of their own inquiries, as
they oftzn do, the policy world, implicitly
encouraged by scientists, asks for more
research. For most complex problems, the
pursuit of perfect knowledge is asymprotic.
Uncertainty, ljgnorance and indeterminacy
arealways present.

We need disciplined methods to
accommodate the partiality of sci-
entific knowledze and to act under
irredeemable uncertainty. Let
us call these the technologiss of
humility. Thess technologies com-
pel us to reflect on the sources of
ambiguity, indeterminacy and
complexity. Humility instructs
us to think harder about how to
reframe problems sothat their ethi-
cal dimensionsare brought to light,
which new facts to seek and when
to resist asking science for clarifica-
tion. Humility directs us to alleviate
known canses of peoples vulner-
ahility to harm, to pay attzntion to
the distribution of risks and benefits,
and to reflect on the social factors that
promaote or discourags leaming
Policies based on humility might: redress
inequality betore finding out how the poor
are hurt by climate change; value green-
house gases differently depending on the
nature of the activities that give rise to them;
and uncover the sources of vulnerability
in fishing communities before installing
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