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Acute Coronary. Syndromes:

the first 90 minutes and beyond

George 8. Chrysant, M.D. FACC, FSCAI, FSCCT
Director, Peripheral Interventions and Advanced Cardiac imaging
INTEGRIS Baptist Medicat Center
Clinical Associate Professor of Medicine
University of Oklahoma

The challenge in diagnosis of
corvonary heart disease

“The maijority of people destined to die
suddenly will not have a positive exercise
test. The likely reason that they will die
suddenly is that only a mild, non-flow -
limiting coronary plaque will have been
present before the sudden development

of an occlusive thrombus.”
- Stephen Epstein
New England Medical Journal 1989

“If you die, it doesn’t matter how.”

Eric Topol, M.D.
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Acute Coronary Syndromes
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Priority of decision making

Astociation,
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The Thrombus in STEMI

STEM! is generally caused by a Results from stabilization by fibrin
completely occlusive fibrin-rich mesh of a platelet aggregate at
thrombus in a coronary artery site of plaque rupture
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*REC = red blood call. GP IIb-lila inhibitors are not indicated for STEMI.
Vikts HD. AmJ Cordit 1997.60(4A) 28168
VandeWod £ Thvomb Hssmozt 169776 (1210-213, Cavs MU, Heart, Z00D8X31551-5%

PCI is inherently thrombogenic

( Thrombin Generation J

Tissue Factor

Platelet Activation

Adhesion Molecules T o .
Vessel Wall Injury
Inflammation

Sites of Antithrombotic Drug Action

Coagulation cascade Piatelet cascade

intrinsic Pathway. Platclot-A

Plasma clotting
cascade

Prothrombin

Agonist Activation of
degranulation GP lib-llla

GP lib-lia
inhibitors

-

ormation of §

*AT Il = antithrombin {11
Stein B, et el S Am Cof Cardiol. 1969;14(4):613-835; DeJong MJ, etat Crit Care Nurs Clin N Am. 1999:11(3):355
371; White HD. Am J Cardliol. 1997:80{4A):28-108.
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6P ib-llia intibitors block the final common pathway to platelet aggregation
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Bars

A 48 yio female walked up to our ambulance stating she was having chest pain.

Pt states she just lefl lhe casino about ten minules ago and started having crushing substernal chest
pain that went into her neck. Pt also slales she is having abdominal pain and is nauseated. P stales
pain initially is a 15710 and aler nitro and asprin her pain was down o an 8/10. Pt states the pain
also goes into her arm.

Physical exam found pt in abvious discomlon clutching her chest. Pt's skin was warm, pink and dry
initially and lung sounds were clear Abdomen was sof} and non-distended and free of palpable
masses. | 2-lead shows ST elevation in V2 and V3, with ST depression in T, I and AVE During

pt's skin hecame clammy and cool. Repeat {2-lead ECG's after NTG adiministration shows
no change
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D2B Activity
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STEMI management

= Utility of thrombolytics

r Utility of PCI

PCl vs lytics

Facilitated PCI

» “Rescue” PCI

w Transport to PCI centers
= Case examples
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Fibrinolytic Therapy

= Reperfusion within 12 hours of symptom
onset
» Increased myocardial salvage
n Preservation of LV function
= Improved survival

From the FTT Collaborative Group. Lancet, 1994.
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Quantitative Review of PCI vs TL: 23
randomised trials

m 23 trials, 7739 pts eligible for TL with STE
u 76% received fibrin-specific TL

= Stents in 12 trials, lib/illa inhibitors in 8

m D/Mi/stroke

= Looked at short-term and long-term
outcomes

From Keeley, et al. Lancet 2003.

PCI vs Lytics

H 3 +9 o5 i1 1s 7 25§ a5
T - <omoonic o1cs
herasy trte: verer Weray beiter bettes

From Keeley et al. Lancet 2003,
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From Kecley et al. Lancet 2003.

Friday, June 17, 2011
Madrid I 10:55am ~ 11:40am

Tuble. Obstacles to Instituting Primary Percutaneous Coronary
ntervention as the Universal Treatment for ST-Segment
Elevation Myocardial Infarction

Availability

Technical expertise of center and operator

Patient subgroups that are not studied in randomized trials

Comparisons of primary percutaneous coronary intervention to newer
pharrnacologic regimens

From Keeley EC. Annals of Int Med 2004.

Prehospital Thrombolysis

= 840 patients presented within 6 hr of
symptoms (STEMI)

m 419 to prehospital Iytics

» 421 to PTCA

m All transferred to PCl center

= Composite endpoint (D/RI/Stroke at 30
days)

From the CAPTIM study group. Lancet, 2002.
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CAPTIM Study

9 ... Prehospital thrombalysis
Primary angioplasty
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CAPTIM Study

PTCA

= 26% of thrombolysis group received rescue

Prehospital  Pdmary

(n=419)  (n=42%)

fibdinotysts  angtoplasty

E

Endpoint or eveat
Death and recunant 87 113-5%)
ischagmig
Cargiovassular geath
Recyrrent ischa:
Severs haemarthag

25 4-9%}

snock from randomisation G Gy2-1%)
! adm

Facilitated PCI

mechanical revascularization

x Low dose TL +/- lib/llla inhibitor before PCI
m Provide pharmacologic reperfusion prior to
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Facilitated PCl: Review of Current Trials

From Keeley et al. Lancet 2008
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Rescue Angioplasty after Failed Thrombolytic
Therapy for Acute Myocardial Infarction

Anthony H. Gershlick, M.B., B.S., Amanda Stephens-Lloyd, RN, M.Sc., Sarah
Hughes, R.N., B.A,, Keith R. Abrams, Ph.D., Suzanne E Stevens, M.Sc., Neal G
Uren, M.D., Adam de Belder, M.D., John Davis, M.B., B.S., Michael Pili, M.B., B.S.,
Adran Banning, M.D., Andreas Baumbach, M.O., Man Fai Shiu, M.D.. Peter Schofield,
M.D., Keith D. Dawkins, M.D., Robert A. Henderson, M.D., Keith G. Oldroyd, M.D. and
Robert Wilcox, M.D

N Engl J Med
Volume 353,26:2758-2768
December 29, 2005

7 NEW ENGLAND
JOURNAL S MEDIC]

Kaplan-Maier Estii of the C lative Rate of the Composite Primary End Point (Death,
Recurrent Myocardial Infarction, Severe Heart Failurs, or Cerebrovascular Event} within Six
Months

Conseriative

B35 G, 62,5
St

Probability of Event-free Survival

06 105 301 32 88 96 95 43
04107 93 & 42 96 35 51
127 Q2 3 ov20 it 12 18 118

W ENGEA!
Gershlick, A. ot al. N Eogi J Med 2005;353:2758-2768 OURNAL MEDICINE
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Adjusted Hazard Ratios for the Occurrence of the Composite Primary End Point {Death,
Recurrent Myocardial Infarction, Severe Heart Failure, or Cerebrovascular Accident) among
the Trial Groups

7 Hazard Ratio
HR, 103
5% CLO71-167

<3 {nw 1428 us
tenl (= 141§

Rescue P (ne144)
Vi repeated
theambslysis (na 142§

R, 047
E i3
Rescue PO A 184 950,072 0.79

6r 04 06 05 19

. o NEW ERGLAND
Gershilck, A et al. K Engl J Med 2005;353:2753.2765 JOURNAL g MEDICINE
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® 2. Give thrombolytics and wait to see if
reperfusion occurs, then transfer

m 3, Transfer to PCI center on heparin and
1B/ 1A

» 4, Give ¥ dose lytics and 11B/IIIA and
transfer to PCl center
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PRAGUE 2

u 850 pts w/ STEMI

= Presentation <12 hr from symptom onset
w 421-TL; 429-PCI

= Primary endpoint-30 day mortality

w Secondary endpoints: D/Ml/stroke

"TIMI Flow pre-
and post-PCI

Peat P

ey,

i

e 5
From the PRAGUE 2 Investigators.
Eur Heart J. 2002.

_88%

OTMt T
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OTMIES

BTIMIO
OTIMi1
BTIMI2
OTIMI3
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30 day mortality: early vs late presentation

niL

arpct

From the PRAGUE 2 Investigators. Eur Heart J. 2002,
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DANAMIII

u 1572 pts w/ STEMI
» Primary endpoint-D/MI/Stroke at 30 days
& 95% of pts were transferred to PCl center

within 2 hours

Andorsen, H. ot sl N Engl  Med 2003;349:733.742

NEW ENGLAND

JOURNALS MEDICINE

Clinical Outcome at 30 Days

Table 3. Jinical Quicome 2130 Daps.

outcome Refereal Hospitats
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Group roup 3
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Disabling suoke Qe 9(e 08
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Fiomnolysis Angioplasty

roup 7 b P
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16120, Sy 01s
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sngstieny Fesioons

Andersen, H. et al. N £0gl J Med 2003;349:733.742

AIR-PAMI

= 138 pts with high-risk STEMI {age > 70yr, anterior M, Killip class 2
or greater, HR > 100 bpm, systolic BP < 100 mmHg)
Time to treatment 156 vs 51 minutes for PCl vs TL
38% reduction in MACE (p=0.331)
= Small sample size ?
= Significant reduction in hospital stay for PCI group (6 days vs 8
days) (p=0.015)

From Grines et al. the Air PAMI study. JACC. 2002

Complications with transport

w 0.5% risk of death
& 0.7%-1.4% risk for ventricular arrhythmia
m 2% risk for 274 or 379 degree AVB

» Meta-analysis showed a 42% reduction in
D/Ml/stroke at 30 days in patients
transferred for PCI (p<0.0001)

From Keeley EC et al. Lancet 2003 and Dalby et al. Circulation 2003
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New Algorithm for STEMI Management
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Rospial Hospital with
Patient with Mtoot Transfer Ume <3h p:fn:g‘ pet Primary PCH
ST-segment 1 rimary PCI m
devation M [\ 1 progm Transter time 2 3 h

Conslder thrombalytic | /

“~al thecapy administeced In [/

ambulance If symptoms
have lasted <3 h

From Keeley EC, Grines CL. Annals of Int Med 2004.

® 1. Give thrombolytics and transfer

& 2. Give thrombolytics and wait to see if
reperfusion occurs, then transfer

s 3. Transfer to PCl center on heparin and
B/ A

u 4. Give ¥ dose lytics and IIB/IIIA and
transfer to PCl center

Adjunctive Therapy

m Meta-analysis of 6 trials of 931 STEMI pts

= TIMI i flow demonstrated more with early
administration of GP lIb/llla

® 28% reduction in mortality from 4.7% to
3.4% with early administration (p=NS)

JAMA Montalescot ¢t al. JAMA 2004
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Odds ratio for TIMI 111 flow with early vs late
Gp [Ib/1lla administration

No. of Events/Total No.

r ! Favxs  Fawors
Eady Late Late  Fary
Study Agent sk ety et o
On-Tikag? TroRban 46243 367244
TIGER-PA' Trofban 16/50 8750
Cutiip et al' Tiofban 9/28 &30
Zoamen etat'?  Abchimeb EEd /56
ERAMI™ Abcbimad 4738 238
Overal B4/413 51/418
Oads Ratio 5% Ci
P<0.001

JAMA Montalescot et al. JAMA 2004

Odds ratio for mortality with early vs late Gp
I1b/11la administration

. of Events/Total No.

! 1 Favors | Favors

Earty Late Eaty | Lale
Study Agent  Administration  Administration Adinisication | Admiréstration
On-TIME? Trofosn 117245 o244 —
TIGER-PAY Trofban 450 150 <
Cutip st Trofoan o2 120
Zomen talll  Abcitmeb (V56 5056
REOMOBILE™  Abcismab /52 1/48
ERAMI Abcicmab 4136 538
Overal 16467 227466

ogor ob1 o1 10 10 00
Odds Ratio (35% O}
P=0.42

JAMA Montalescot et al. JAMA 2004




Friday, June 17, 2011
Madrid | 10:55am ~ 11:40am

HSICIIIE T WSRANITTES | RTEISE A3

Management of NSTEMI
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ACCIAHA Treatment Recommendations
for the Long-term Management of ACS e
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X ular fiptd poo’s, Iesion,
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) Potential for
Y Lipid core covered by fibrous cap | rupture
Fibroatheroma (Va} f Mainly calcific (Vb) I Mainly fibrotic (\"c)§
vi Surface defect {Via) / Hematoma-hemarrhage (Vib) / If repetitive,
Thrombus (Vic) occlusion
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Historical Development of a Coronary Artery Plaque

«—— CT “positive” for coronary calcium — wems

Nownaf Eady LI
fich  ruplure shell  pia

pid  Intemal Cakified Cakcified Vulrerable Rupture Thrombus _’lLMardul Stable
que infarction

infiamation and calcitication
Sear development with caicitication

This process. in various stages of development, can be secn is many
areas of the coronary artery system, conslstent with the "diffuse” nature
of caramary artery disease

Pathogenesis of Acute Coronary Syndromes

Plaque rupture
N

Partially occlusive artarial
thrombosis & unstable angina

Micr ization & non-ST.

Totally ive arterial thrombosis & ST- ion MI

VWRie HD. Am J Cardicd $997:10 (44} 28108

The Role of the Platelet in Non-ST-segment
Elevation Acute Coronary Syndrome (NSTE ACS)

NSTE ACS is generally Results from cross-linking of
caused by partially occlusive, ptatelets by fibrinogen at

ptatetet-rich thrombus in a platelet receptors GP lIb-illa
coronary artery at site of plaque rupture

Fiblinoger/
i Artery wall
ALx x'§ X

Ruptared

blaqus

Van de Wer! F. Thromb Haemost. 1997;78(1):210-213; Mosor M. etal J Cardiovase Pharmacol. 2003:41(4)
686-592; Davies MJ. Hoarl. 2000,83(3)361-356

Platelat




Antiplatelet and Anticoagulant Agents
in the Setting of NSTE ACS

Therapeutic Goal: inhibit platelet
P + dictalembolizati
aggregation-to-preventdistal Y

with microvascular occtusion

ihite HO. Am J Cardiol. 1997:80(3A)-2B-108; DeJong MJ. et el Cril Care Nurs Clin North Am.
1999;11(3):365-371
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Mechanism of Microembolization

Microemboli can dislodge from
platetet.rich thrombus...

raval downstream lo the
microvasculaturs...

and reduce blood flow and oxygen
supply 1o the heartmuscle.

Gibson CM, Schomig A Circulation. 2004,109:3096-3105

Treatment strategies

= Plasminogen activators lyse fibrin-rich
areas (red clot). They do not eliminate the
platelet core

u Paradoxically, fibrinolysis exposes
thrombin, which is a potent platelet
activator

= GP lIb/llla antagonists attack white clot

22



Clinical Symptoms
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. Ages 65y - 1.75(1.352,25)

2 3CAD Risk Factors 154 (116-206)
Prior Stenosis > 50 % - 1.70 (1.302.21) -

‘ST deviation .~ - - 4.51 (1.43:2.02)

>'2'Anginal events <24 111.53 (1.20:1.96)

ASA in last 7 days 1.74(1.17-2.59)

"Elév Cardiac Markers ' 1.56 (1.21-1.99)

5% Antinan ot of JARIA 2841835, 2000
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Now available at iTunes

TIMI Risk Score for UA/NSTEMI
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« 1 Cardlac markers

60
50 P<0.001 2 for trend
TIMI Risk Factors
40 409 *Age > 65 yrs
* > 3 CAD risk factors
DIMIUR 30 ’ + Known CAD {> 50%
by 14 262 i stenasis}
Days (%) 20 ! H + >2 anglnat episodes in
3 2 ; f f prior 24h)
13 ; | + ST deviation > 0.5mm o
1 [ I presenting ECG
Lt

10 8.3 !f
4.7 {
ol [ 1 i [

2 6
Risk scare (No. of TIMI Risk Factors)

: Hih-Rxs :
+Troponin, ST A's, . TRS >3
Rec Ischemia, CHF, p Revasc

Cannon CP. ¢Irbu vti'(;pFSef;t 24,2002

Why an early invasive strategy?

m Disease process better understood
» Safety of cardiac catheterization

e Shorter hospital stays

u Definition of anatomy...plavix use
u Better data from the latest trials
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The Contenders: GP lib/llla inhibition

Abcirlmab Tirafihan Eptifibstide Lamifihan
Mopaclona autbody Syothetic mm-pepride Syotsetic cyelic peptide Peptidomirtic
47615 495 01 407

+ Specit Sprarfi Spacit

The Facts

m 31,402 UA/ NSTEMI pts

m 5847 underwent early invasive strategy (all
of the benefit of Iib/llla confined to this
group

& + troponin 16,000 (-11% death/Ml)

= - troponin (no benefit)

® “Busto IV”
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Andarson JL. el sl Circufstion 2007:116:¢148-¢304
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2007 ACC/AHA UA/NSTEMI Guidelines
Antiplatelets and Anticoagulants: PCI
]

tHa 1ib n

Continue aspirn.

Andsrson JL. et 3! Circulstion. 2007:116 ¢ 148-¢302
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I THE BAYIEE SETWEEN YOU AND THE WORID, .+
BEF ON THE WORD,

wuw.despaiteom §

C*\)M%Following ACC/AHA Guidelines Significantly
# Reduced Risk of Mortality

Incidence of in-hospital mortality was lower with adherence to
ACC/AHA Guidelines

3.7%

32.4% |
(P<0.001)

n=988% n=8037

Bhalt DL, e al. JAMA. 2004:202(17):2096-2104 Frangs azad on athuroncs 1o 202 ACCIAHA Oundives
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"ACCIAHA T;éatment‘Réconimehdafionvsv e
- for the Long-term Management of ACS|

) ACS -
(UANSTEM gatients)

PCI . R
it orwitoutstenty . CABGH

N Lcng-!erm'managémen\
1. Clopidogrel - -
2. A?E it 1
3, Bblocker | -
4. ACE Inhibitor
6. Statin B

Long-term management

m Proven therapies in ASA, Beta-blockers
(carvedilol*), ACE*/ARB, Statin

® Also proven is DAPT
» Clopidogrel is most used and studied
= Newer agents now in prasugrel and ticagrelor

CURE: Clopidogrel in Unstable Angina -
to Prevent Recurrent Events i

. . d " Mainténance dose’
- stzbe2 : . ) g e
1<6,269

B - Topidegrel 360 mg
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Main Efﬂcacy Results. y
Combmed Co-pnmary End Pomts

Clopidogrel ~ Placebo- . - Relative
: #ASA* 7 xpspr T Risk
Quicome v - {n=6,259) (n=6,303) . Reduction --Pvalue
Primary outcome ] : 93% 11.4% 2% 0.00009
(1), stroke, CV death) ™ .
- Co-primary outcome C165% | .18.8% 4% . 00005
Altindividual outeome )
events?:
il
Stroke
CV death
Refractary ischemia

."2002 ACC/AHA UAINSTEMI* Guidelines
“Upidates Reco dations for Clopidog
. inlLong-term Medical Therapy ;

RECOMMENDED X SRR
. THERAPY." LENGTR OF THERAPY,
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uith oF *thay e administerealor’ - - Clsst

up to 8 months in Level B
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{LeveloFEvidence: B
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® Thienopyridine: requires biotransformation

= Inhibits P2Y12 receptors irreversibly

= 90% of patients have 50% inhibition within
1 hour

m Need 5-9 days for return of normal platelet
function upon D/C
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Ticagretor "was not FDA approved at the time of
update”

From the 2011 ACCF/AHA focused update of the guidelines for the management of patients with unstable
angina/non-$T-elevation myocardial infarction J AM Coll Cardiol. 2011

T iéagrelor -

= Cyclopentyltriazolopyrimidine: not a prodrug

s Binds reversibly to P2Y12 receptor

u Releases RBC adenosine

n Onset of action and platelet inhibition similar to
prasugrel

w Platelet function 48hr after D/C

= BID dosing; no resistance

PLATO Study

NSTEMU
2 STEMI
% N= 18,624 pts

Ticagreior
180mg load

90mg bid

Clopidogrel
% 300mg load
i 75mg daily
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Cumulative Kaplan-Meler Estimates of the Time to the First Adjudicated Occurrance of the
Primary Efficacy End Paint.
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Conclusions

s ACS is a continuation of pathology from
USA to mainly NSTEMI and STEM!

» Unstable plaque-> White clot -> Red clot

= Therapy involves overlap
= Invasive strategy, GP lib/llla, anticoagulation

m Final long-term strategy is the same

= DAPT, B-Blocker, ACE/ARB, Statin

34



