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STEMI

Interventional Management




Case presentation

57 yo wm presents with severe chest pain to a local

hospital (cath lab is not available) at 1 AM. ECGs
reveal an anterior wall M.

Current treatment guidelines recommend:

A. Administer IV lytic, evaluate response to
reperfusion; consider transfer if lytic therapy fails

B. Transfer for emergency angio and possible PCI

C. Administer lytic therapy; proceed with emergency
transfer for cath/PCI
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Achieve Coronary Patency

Initiall Reperfusion TTherapy.
- Defined as the initial strategy employed to
restore blood flow to the occluded coronary
artery

3 Major Options
- Pharmacological reperfusion
- PCI
- Acute surgical reperfusion
- Rescue or Faciliatea PCI



Recent Influences of Practice




Primary PCIl vs Thrombolysis in STEMI:

Frequency (%)
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Meta-Analysis
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Adapted with permission from Keeley EC, et al. Lancet. 2003;361:13-20



For every 30-minutes delay from onset of symptoms to primary PCI,
there is an 8% increase in the relative risk of 1-year mortality

1-year mortality (%)
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De Luca G et al., Circulation 109:1223, 2004
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Time to Reperfusion and One Year Mortality
CADILLAC Trial (n=2002)

©
S
>
=
[
pu
O
S
S
(b
>
O
c
@)
<2 2-3 3-4 4-6 6-12
N=121 n=435 n=455 n=475 n=503

Time to Reperfusion (hrs)

Controlled Abciximab and Device Investigation to
Lower Late Angioplasty Complications. Brodie. ACC 2003



Importance of Early
Reperfusion Therapy in STEMI
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Patients Transported by EM S After Calling 9-1-1
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Adapted from Panel A Figure 1 Antman et al. JACC 2004;44:676.



Determine Whether Fibrinolysis or
an Invasive Strategy Is Preferred

o Early presentation (S Noeurs or less rom
SympLem: ONSet & aelay: toilnvasive strategy;
SEe 1DEl W)

» | nvasiv LEgy/ IS Not an eption
‘ethetem zetion! a1 eccup!ed/net avarlianlie

|- ack ofi
Operaior ex
'eam d/OrrJ sl

* Delay tolinvasive strategy:
Prolonged tiansporit
(Door-to Balloon) — (Door-to- need e) erAJJ/ 1

Viedical contact-to- halleon time 1S > than 90/min

I
It

(=)

IR

O/ aVall 2l ENNIT
1*'~'J~ PAIGONILIMETS
lojojp)) = (Rlejgf=io= fls<ell

SHIGNIHSKtirem SIHEMI
Cadiogenic Snoek:
KIlllpIcliass greatertigan o eduial oS

ContramdicationSitorfibrinelysis, i
flsidai dicse/fple)ziplef [CF]

Eateoresentation

J/ffJOFOHJ ONSERWASINONE tigel

PIagnesisior SHEMINISTR G ouIoL




Mortality rates with primary PCI as a function
of PCl-related time delay
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Solid line = weighted meta-regression.

P =0.006

Favois PCI
o
Haurm
5 Favors Lysis

"0 20 40 610) 80 (0[0)

PCI-Related Time Delay (door-to-balloon - door-to-needle)
For Every 10 min delay to PCI: 1% reduction in mortality difference towards lytics

Absolute Risk Difference in Death (%)
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Nallamothu BK, Bates ER. Am J Cardiol. 2003:92:824-6



Times to Treatment in Transfer Patients
Undergoing PPCI for AMI: NRMI 3/4 Analysis

- Analysis of 4278 pts transferred for PPCI
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Nallamothu, Circulation. 2005:; 111:761-767



Randomized controlled trials of Inv versus N-Inv management of

patients with ST-segment elevation acute myocardial infarction

1-y Cumulative incidence rate (%)

CATH (inhospital) CATH PCl CABG Reinfarction  Death
First author Sample
(reference) Year size Inv MN-inv Inv N-inv Inv N-inv Inv N-inv Inv N-inv Inv N-inv
CATH within 2.75 h in invasive arm
European Cooperative Study®
Simaons 1988 367 98 .4 i i i 1.8 - 4% 38 é.6 8 82 33
TIs I A
Rogers 19%0 586 9% 0 i i i /58 23% 191 183 9.5 946 82 102
CATH within 18-48 h in invasive arm
TIs I A
Rogers® 1990 586 90.2 ; ; f 443 239 140 183 45 96 77 102
SWIFT
SWIFT Trial Study Group'® 1991 800 @50 13.4 - - 4265 30§ 1495 1.75 151 129 58 5.0
Tisal 1
Williams'' 1992 3339 97.2 275 980 452 61.2 205 175 173 94 98 69 7.4
GRACIA®
Femandez-Aviles' 2002 500 100 19.0 - - 7900 190 30 - = = 25 20
CATH =72 hin invasive arm
Barbash et al” 19%0 201 %4 .8 37.5 - - 5446 240 113 38 3.0 38 82 38

Beck CA et al., Am Heart J 2005:149:194-9.




TIMI risk score for STEMI predicting 30-D mortality

1. Age 65-74/75 yr 213 points
2. Systolic blood pressure < 100 mm Hg 3 points
40 — 3. Heart rate = 100 bpm 2 points
_ 4. Killip 11-1V 2 points 35.9
2 35 | 5. Anterior STE or LBBB 1 point
E 30 —| 6. Diabetes, hio HTN, or h/o angina 1 point
_E o5 | 7. Weight < 67 kg 1 polnt — 26.8
= 8. Time to treatment = 4 hr 1 paint :
e — ) _
o Risk score 0=14 possible points 16.1
== 12.4
g 10 aa I3
= 97 2.2 ' l
0 128 om mm I
Risk score 0 1 3 ¢/ ] G 7 8 = 8
Atrisk (%) 12% 22% 16% 16% 14% 9% 6% 3% 2% 1%

¢

KTIMI 1l substudy. Circulation 102:2031, 2000




Selection of Reperfusion Strategy (STEMI)

Time from onset of symptoms
to Initiation of reperfusion therapy.

Final infarct size (% LV) Salvage index
30 1
M Stenting ” 0.9 | | M Stenting

25 ' |m Thrombolysis 0.8 } |® Thrombolysis
0.7

20 |
06 b 098 0.57 0.57

15 | 0.5 |
0.4

10 03 |

£ 0.2
0.1

0 0

<165 min 165-280 min >280 min <165 min 165-280 min >280 min

Shomig A et al. Circulation 108:1084, 2003



Selection of Reperfusion Strategy (STEMI)
Risk of the STEMI

80

M Early rev.

The mortality benefit associated with PCI
IS largest In patients
who are at highest risk of mortality

30 days 6 months 12 months
P=0.109 P=0.027 P=0.025

SHould we emergently revascularize Occluded Coronaries for cardiogenic shockK.
Hochman JS et al. JAMA 285:190, 2001



Selection of Reperfusion Strategy (STEMI)

RISK OT bleeding




Selection of Reperfusion Strategy (STEMI)

Time required for transportation to a
skilled PCI center

Goal:

5 min Within 30 min  FBRENNWIthIR SOumIin
DB WIthIR SO \

' Methods of
Speeding Time

Media campaign Prehospital ECG >to Reperfusion

Patient education to initiate Rx

Greater use of 9-1-1
Prehospital Rx Y,

MI protocol Bolus Lytics

Critical Pathway  Dedicated PCI Team
Quality Improvement

Program



Glycoprotein lIb/llla Inhibition
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The incidence of death, reinfarction, or TVR in Abciximab before
Direct angioplasty and stenting in Myocardial Infarction Regarding
Acute and Long-term results (ADMIRAL trial)

30
P<0.05 B Placebo
o5 P<0.05 B Abciximab

Composite endpoint

30 days 6 months 30 days 6 months
Early (ER/ambulance) Later (cath lab/CCU)

Montalescot G, NEJM 344:1895, 2001



GP llb/llla Inhibition in Primary PCI

3,266 pts with AMI within 12° undergoing primary PTCA or stenting randomized to abciximab
vs. placebo or control (RAPPORT [n=483], ISAR-2 [401], ADMIRAL [300], CADILLAC [2,082])

P=NS P=NS P<0.05
OR 0.79[0.56,1.14] OR 1.03 [0.67,1.58] OR 0.80 [0.65,0.98]

_ No abciximab ® Abciximab

20%
15%

2.8% 2.9%
0% - l .

Death Reinfarction Any TVR

G-monith events (%)
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Results of meta-analysis comprising primary
stenting with primary balloon angioplasty

25%
20%
15%

10%

6-month events (%)

5%

0%

Death Reinfarction TVR MACE

From Stent-PAMI and CADILLAC



Utilization of transluminal extraction
catheter device
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Thethrombusis easily crossed with the
GuardWire and the distal occluding
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T hrombotic
occlusion

Final Result




PercuSurge
Distal Protection
In AMI




Rescue Angioplasty

Determination of status
perfusion

e Utilization of clinical features

e Baseline/60-minute biomarkers
« ST segment resolution

(8.5% vs. 12.2%, p=0.26)



Fibrinolysis
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Adapted from Panel B Figure 1
Antman et al. JACC 2004,;44.676.



PAMI trial

TIMI flow N (%) 6 month
pre  post patients  mortality

. i | i 1 i L | i L i I 1 1 ” .
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Spontaneous reperfusion (TIMI-3 flow) on initial angiography prior to intervention
had improved LV function c/ less heart failure, HOT, hospital mortality

Primary angioplasty in myocardial infarction. Stone GW et al., Circulation 104:636, 2001



PACT trial

Patency 80
(%)
HTIMI 3
60 | mTIMI 2
40
19
20 |
0 - 1
rt-PA Placebo

Infarct-related artery patency at time of initial
coronary angiography (33% vs. 15% in TIMI 3)

Plasminogen-activator angioplasty compatibility trial. Ross AM et al. JACC 34:1954, 1999



SPEED trial

Early PCI

Mo Early PCI
p=0.001

10 20

Days From Randomization

Freedom from the composite of death, reinfarction,
or urgent revascularization for severe ischemia at 30 days

Strategies for patency enhancement in the emergency department.
Hermann HC et al. JACC 36:1489, 2000



ASSENT-4

Large AMI < 6hrs + intended PCI > 60min

|
l |

TNK + UFH UFH iv
v \ 4
Angio + PCI Angio + PCI
lIb/llla forbidden lIb/llla not restricted
(only BO)

Assessment of the Safety and Efficacy of a New Thrombolytic Regimen



Vasodilator adenosine, Nicorandil

Intravenous nicorandil can preserve microvascular
Integrity and myocardial viability in patients with
reperfused anterior wall myocardial infarction.

J Am Coll Cardiol. 1999:33:654-60

Nicorandil improves cardiac function and clinical
outcome in patients with AMI undergoing primary PCI.

Am Heart J. 2004:148:E15

Intracoronary administration of adenosine with
nicorandil improve no-reflow in patients with AMI
during PCI and short-term clinical outcome

Circ J. 2004;68:928-32



Effect of Nicorandil on No-reflow during PCI

Groupl

Group |l P

AND+NCR(n=25) AND only(N=25)

TFG
Before PCI
After PCI
ATFG
TFC
Before PCI
After PCI
ATFC
Blush score 3 after PCI (%)
Cardiogenic shock(%o)

0.5+ 0.6 0.4+ 0.5 0.574
2.0+ 0.9 2.6+ 0.6 0.024
1.5+1.1 22+1.0 0.033
102.5* 35.7 107.8+ 31.4 0.587
56.9+ 35.0 44 .6+ 20.8 0.141
45.6+ 24.9 63.6+ 23.2 0.014
44 64 0.014

20 12 0.014

CNUH data. Circ J. 2004:68:928-32.



Change in Approach to AMI

1990-2002

Acute MI

LytiC >l

Transfer for Cath with Lytic failure

2003-2005

Acute MI

“Facilitated”
Lytic/LMWH

Transfer emergently all patients




Synopsis of primary angioplasty strategy
in STEMI

» Primary anglioplasty strategy provides a greater chance for
restoring blood flow and stabilization of infarct artery

e The expanded latitude of temporal benefit for primary
anglioplasty may mitigate logistical constraints of this
approach

o Stents enhances durability of procedure. Early administration
of GP lIb/llla inhibitors may augment results of primary.
stenting

* There is considerable promise for evolution of science of
microcirculatory and myocardial protection during infarction



UA/NSTEMI

Interventional Management




o Early invasive strategy: routine early cardiac
catheterization and revascularization with PCI or
bypass surgery, depending on coronary anatomy

o Conservative approach: initial medical
management with catheterization and
revascularization only for recurrent ischemia
either at rest or in a noninvasive stress test



Optimal Strategy for UA/NSTEMI

Conservative m Invasive

RITA-3
TACTICS-
TIMI' 18
FRISC I

VANQWISH
TIMI 1B




VANQWISH trial

Event rate at follow-up (%)
P=0.05 1
25 H |[nvasive

— Conservative

No improvement in outcome when early
Invasive strategy was used routinely,
compared with selective approach

P=0.004 P
10F
a— P=0.007 P=0.021
5 B y O
Hosp.death/Ml Hosp. death/MI 1m Death death/MI 1y Death
death Im ly

Veterans Affairs Non-Q-Wave Infarction Strategies in Hospital
N Eng J Med 1998;338:1785-1792



RITA 3

RITA 3
| Death / Ml / RA (%) m— Conservative
Invasive
e 1810 UA/NSTEMI
» Early Invasive vs.
conservative
Months

The British Heart Foundation Randomised Intervention Treatment of Angina
Fox KAA. Lancet 2002;360:743



TACTICS-TIMI 18

TACTICS-TIMI18

= Conservative

Death / Ml / Rehosp (%) Invasive

e 2220 UA/NSTEMI
e Tirofiban for 48h

e Early invasive vs.
conservative

Months

Treatment Angina with aggrastat and determine Cost of Therapy
with an Invasive or Conservative Strategy-Thrombolysis in Myocardial Infarction
Cannon CP et al. NEJM 2001;344:1879



Results according to the risk

From TACTICS-TIMI 18

Variable No (%) Odds ratio
Diabetas 613 (28)
No diabetes 1607 (72)

No difference in low risk group !

Gramiing kinmse MB <Bngimi 1257 (6 =1 W
Troponin T >0.1 ng/ml 748 {41} -I:l—
Troponin T =0.1 ng/ml 1078 (58) —-—
TINI risk score

0—2 (low) 555 (25) [ ]

3—4 {intermediate} 1328 (60) —

57 {high} 337 {15} —I:—

Invasive Conservative better
better




FRISC II

FRISC I

Death / Ml (%)
g =  Conservative

Definite benefits of early invasive strategy

In higher risk patients

» Dalteparin for 72h
« Early invasive vs.
Conservative

« Daltepairin for 3 m vs.
placebo

Months

FRagmin and Fast Revascularization during InStability in Coronary artery disease
Wallentin L et al. Lancet 2000;356:9



Incidence of Ml or Death In 8 Trials

Number of deaths or Mis within 1 year Risk ratlo (95% Cl)

Interventlon Conservative
RITA 3 68/895 (7-6%) 76/915 (8-3%)
VINO* 4/64 (6-3%) 15/67 (22-4%)
TACTICS-TIMI 18 81/1114 (7-3%) 105/1106 (9-5%)
TRUCS 6/76 (7-6%) 12/72 (16:7%)
FRISC || 12771219 (10-4%)  174/1234 (14-1%)
MATE 11/111 (9-9%) 6/90 (6-7%) | .
VANQWISH 111/462 (24-0%) 85/458 (18-6%) il
TIMI 1IIB 52/484 (10-8%) 62/509 (12-2%) — Heterogenetty
Combined risk ratio 0-88 (5% Cl 0-78-0-99) test p=0-005

| |

0-1 - - 2:0 10-0
Intervention better Conservative better

6-month outcomes in TACTICS-TIMI 18 and VINO.

Lancet 2002;360:743-51




Glycoprotein lIb/llla inhibition and stenting were associated
with lower rates of death, MI, and rehospitalization: a greater
benefit of an early invasive strategy

Law Risk (TI¥ I Risk Score 0-2) Infermediale Hisk {TIM1 Risk Score 3-4) High Risk (TIM1 Risk Score 5-7)
- i - - 1 - B i E I — - 1 i

I'I%A1 IETH
AT TR

aindg Bigk &l [V LALS

.
-
5
. |
-
=
£
5

Camrnbaivee Hisk of DVMITALCS

Kaplan-Meier curves of cumulative incidence of composite end point of death, Ml, or
rehospitalization for ACS in TIMI 1lIB (solid lines) vs TACTICS-TIMI 18 (dashed lines) among
patients matched for baseline TIMI risk score category.

Sabatine MC et al. Circulation 2004:109:874-80



Long-Term Clinical Outcomes of Platelet GP llb/llla
Inhibitor Combined With LMWH in Patients With ACS

UA/NSTEMI [tropoin (+) or ECG change]
Asprin 300 mg, Clopidogrel 300 mg PO
160 patients randomized

Group I (n=40) Group I (n=40) Group I (n=40) Goroup I (n=40)
Heparin Dateparin Heparin Dalteparin
Tirofiban Tirofiban

l I | |
|

Coronary angiogram at 12-24 h after randomization

No significant stenosis (n=40)

120 patients was underwent PCI or CABG

Study drug was stopped at 48-96 h after randomization

Aspirin 100 mg PO during 6 months
Clopidogrel 75 mg PO during 1 month
Clinical F/U during 6 months

CNUH data. Circ J 2005;69:159-164



! i i v Total

n=32) (n=29) n=28) (n=31) (n=120]
In-hospital
Revascularization ) ) il i 2
Myocardial infarction { 0 i 0 f
Cardiac death i i il I f
Cne-month late
Revascularization ) i I i 2
Myocardial infarction 0 0 0 0 0
Cardiac death ) i il i )
Six-months late
Revascularization o] i 3 3 1o
Myocardial infarction 0 ! 0 0 !
Cardiac death i i il i i
Total MACE i g 4% 4% 27
(31.3%) (31.0%) ( 14.3%) (12.9%) (22.5%)

*¥p=0.02; groups I and Il vs groups Il and IV respectively.

CNUH data. Circ J 2005;69:159-164



Early interventional strategy provides greater
gains in health-related QOL

—

3
=
Ll LA

—8— Imterventicnal stadegy |
- 4-- Conservabive strakagy i

A-manth

Follow-up

Mainly due to angina grade
Kim et al., JACC 2005;45:221-8



Timing of invasive strategy

Event Delayed Early RR (95% CI) P value
Death and nonfatal M 24 (11.6) 12(5.9) 1.96(1.01-3.82) .04
Death 3(1.4) 0 25
Ml Optimal timing of invasive approach: (&8
M \ithin first 48 hours of presentation >
Non-Q- : : , 21
Major bleeding event 8(3.9) 6(3.0) 1.31(0.46-3.70) .61
Nadir platelet count 2(1.0) 1(0.5) 1.96(0.18-21.5) >.99

<20 x 10° /uL

Delayed: antithrombotic pretreatment for 3 to 5 days
Early: early intervention less than 6 hours

Evaluation of prolonged antithrombotic pretreatment
before intervention in patients with Unstable coronary syndromes
JAMA 2003;290:1593-1599



Indications for invasive vs.
conservative management

o« ST segment changes or positive troponin
¢ Recurrent ischemia and evidence off CHF
o Cardiogenic shock

« UA/NSTEMI within 6 months of prior PCI or
In patients with prior CABG



Current utilization

%
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Conservative vs. Invasive Strategies

| lla b i
A

Early invasive strategy in high-risk patients with
any of the following:

Recurrent ischemia, despite meds
- Elevated Troponinl or T
- New ST -segment depression

- New CHF symptoms

- High-risk stresstest findings

- LV dysfunction (EF <40%)

- Hemodynamic instability, sustained VT
- PCI within 6 months, prior CABG

ACC/AHA guideline update for management of UA/NSTEMI. Circulation 2002



Noninvasive test results predicting high risk
for adverse outcomes in UA/NSTEMI - 1

Exercise EKG

- Abnormal horizontal or downsloping ST depression c/
®* Onset at HR < 120/min or < 6.5 METS

* Magnitude = 2.0 mm

® Postexercise duration of 26 min

® Depression in multiple leads

-Abnormal SBP response c/ sustained decrease of 10 mmHHg or
flat BP response < 130 mmHg, ¢/ abnormal EKG

- Other
® Exercise-induced ST elevation
o \/T



Noninvasive test results predicting high risk
for adverse outcomes in UA/NSTEMI - 2

Radionuclide myocardial perfusion imaging

- Abnormal myoecardial tracer distribution in moere than
One coronary artery region at rest or withi stress or
anterior defect that reperfuses

- Abnormal myocardial distribution c/ increased lung
Uuptake

- Cardiac enlargement



Noninvasive test results predicting high risk
for adverse outcomes in UA/NSTEMI - 3




Noninvasive test results predicting high risk
for adverse outcomes in UA/NSTEMI - 3

~traocc act ol 1 rant
Stress ecnocardiograpny.

» \Wall motion score index > 1




D/MI/UR by 14 days (%)

45 | | P <0.001 x2for trend 40.9

0/1 2 3 4 5 6/7
Risk score (No. of TIMI risk factors)

TIMI risk factors * Prior aspirin
e Age =2 65 yrs e > 2 anginal episodes in prior 24 hr
« 23 CAD risk factors e ST deviation =2 0.5 mm of presenting ECG

« Known CAD (> 50% stenosis) e« tCardiac markers
Antman EM, et al. JAMA 284,835, 2000



Death/MI/ACS rehospitalization (%)

50
45 [mcons

L H INV OR=0.75
e Cl (0.33, 0.91)
ol OR=0.75 306
=0 CI (0.57, 1.00)
25

20.3

A0
15
10
)
0 . .
Low 0-2 Intermediate High
3-4 5-7

TIMI risk score

TACTICS-TIMI 18 trial. Cannon CP, et al. NEJM 344;1879, 2001
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*Recurrent ischemia; 1t Trop; | ST; LV failure/dysfunction;
hemodynamic instability; VT, prior CABG

Braunwald E: Application of current guideline to the management of
UA/NSTEMI. Circulation 108:111-28. 2003
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Braunwald E: Application of current guideline to the management of
UA/NSTEMI. Circulation 108:111-28. 2003
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DiSChiarge on ASA; Clopldegiel;

Braunwald E: Application of current guideline to the management of
UA/NSTEMI. Circulation 108:111-28. 2003



ACC/AHA Guideline + 2002 Update:

Recommendations
for Antithrombotic Therapy*

High Risk or Definite
ACS Likely/Definite Possible
With Cath and PCI ACS ACS

Aspirin
+
SQ LMWH*
or
N epaiin

Aspirin

IV platelet
GP lIb/llla

: *Class lla: Enoxaparin
antaaonist

clopidogrel |
preferred over IV heparin

clopidogrel

Braunwald E et al. J Am Coll Cardiol. 2000;36:970-1062; www.acc.org 3/15/2002



Summary

- Invasive strategy Is equally clinically beneficial
with early conservative strategy

e For high-risk patients
(e.g. those with positive troponin, ST segment
changes, TIMI risk score > 3),
GP lib/llla inhibition should be added to the
preceding medications, and early invasive

strategy Is preferred
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