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Meta-Analysis of 23 Randomized Trials
of PCI vs Lysis (n=7739)
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Mortality: PCI versus Thrombolysis
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Grines C et al. Am Heart J 145:47, 2003



Which pts for PCI ?

ALL
age<fd years
age=75 years

male
female

posterior Ml
anterior Ml

resuscitation
no resuscitation

no cardiogenic shock
cardiogenic shock

no heart failure on ad.
heart failure on ad.

no prior Ml
prior Mi

no diagnostic ECG
diagnostic ECG

Zahn, et al. JACC 2001;37:1827-25

Adjusted mortality odds ratios with 95% CI
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primary angioplasty better thrombolysis better



Vulnerable and Ruptured Plaques
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Advantages of Primary PCI
Compared to Thrombolysis
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Effect of post PCI TIMI flow

N =2,507 pts in PAMI-1, PAMI-2,

PAMI Stent Pilot and PAMI Stent Randomized Sl
100% -5 * Mortality
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Myocardial Blush

TIMI Myocardial Perfusion

Grades Definition
Grade O Minimal or no myocardial blush.
Grade 1 Dye stains the myocardium and this

stain persists on the next injection.

Grade 2 Dye enters the myocardium but
washes out slowly so that dye is
strongly persistent at the end of the
injection.

Grade 3 There is normal entrance and exit of
dye in the myocardium so that dye is
mildly persistent at the end of the
injection.




Angiographic NO-Reflow

A predictor of adverse long-term outcome in pts treated by PCI for first AMI

Follow-up 5.2+1.2 years

No-Reflow is an independent predictor of:

1. cardiac death:; OR=5.25; P=0.002
2. and cardiac events; OR=3.7; P=0.001
3. Higher LVEDP and lower LVEF
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CADILLAC: Subacute Thrombosis

- -30days-

5%
4%
3%
2%

1%

0%

PTCA PTCA + Stent Stent +
Abciximab Abciximab

Kaplan Meaer esfimaies



CADILLAC: 12 Month MACE

= PTCA, no abciximak = PTCA, abciximab = 5tent, no abciximab = Stent, abciximab

22.4%
20.6%

14.5%
13.3%

Months to event



Results of meta-analysis comparing primary
stenting with primary balloon angioplasty
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Am J Cardiol 88:297, 2001



Exclusion for Stentin
trials
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Causes of Failure to Re-Perfusion
with Normal Epicardial Flow

MiICrevascular Spasm or stunning.
Enaothelial cell Swelling.
VIICrovascular Compression: Cell eaema
analelevatea LVEDR

0SS 01 MICrevascular INtegrIty.

PJaLeJeE WEC plugging oi smail Vv
Rolization or In Situl tAremnesIS




Enhancing Myocardial
Recovery (Mechanical)

ANgIoJet

DiStall pretection




Enhancing Myocardial
Recovery (Mechanical)
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Enhancing Myocardial
Recovery (Mechanical)

AngloJet

X-SIZer

Pistal Protection




AngioJet AMI

MACE by 30 Days

B AngioJet B Control
n=240 n=240
P=0.02 P=0.01

10%

8%

8.7%
6%
4 5%

4%

0L 1.7%

0% 1 e 0% “’. e 0%

Death Q wave Stroke Emergent TLR/SAT Total
(11/2) MI (4/2) CABG (5/1)



XK-STZER in AMTI Patients
for NMNegligible Embolization and
Optimal ST Resolution

No-X-Sizer X-Sizer P-value
n=101 n=100
No flow 16% 4.1% 0.01

Distal 10% 2.1% 0.006
emboli

PCI time 45+25 55128 0.003
(min)

PCI 79% 87% NS
success*

* TIMI 3 & < 30% Stenosis



EKG resolution Pre Vs. Post (Sum ST)

No X-sizer  X-Sizer  p value

Patients (N=185)* 96 89

ST segment resolution (mm)
Median 4.95 7.90 0.036**
Mean (SD) 6.81+9.23 | 8.54+10.14

ST segment resolution >50% (%) 03.1 67.4 0.052**

ST segment resolution score

Median 0.56 066 |0.028**
Mean (SD) 0.42+0.49 | 0.52+0.50




Conclusion

Reducing thrombus burden prior to PCI
with X-Sizer leads to better Myocardial
Reperfusion as shown by:

1.Higher ST segment resolution
2.Lower rate of distal embolization,
slow/no-reflow



Enhancing Myocardial
Recovery (Mechanical)

Pistal Protection
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Enhancing Myocardial Recovery
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Effect of 11b/I11a Agents on
Infarct Size or LV Function

Study Test Results
ISAR-2 LV gram - 14 days Improved wall
(Circ 1998;98:2695) (n=1351) motion and EF
ADMIRAL LV gram 24 hrs & 6 mos. Improved EF
(NEJM 2001;25:1895)
RAPPORT Area under CK curve No difference
(AJC 1999:84:728) | (measured 2, 6,12, 18, 24,
30, 40 hrs) (n=483)
CADII.ILAC Paired LV gram No difference in EF
(NEJM 2002;in press) Acute & 6 mos. or wall motion
(n=436)



ADMIRAL:

Outcomes Based on Site of Inifiation of Abciximab

E Placebo Abciximab
30 -

E 25 - 211 237 P=NS P=NS
g 20 - aa

15 - 124
E E L P<0.05 P<0.05 a3 9.2

5 - 25 2.5
g 0
30 days 6 months 30 days 6 months
AMBULANCE OR ER CATH LAB OR CCU
0.6 0.64 0.57 0.64 0.58 0.61

0.5

LVEF at 24 hrs (%9

Ambulance ER Cath lab or CCU

Expected TIMI-3 fTow rate with abciximab = 25%
Can this account for T0-fold improvement in oufcome and 14-point increase in EF?



GP 2B/3A Inhibitors in PCI-AMI
Abciximab in Primary PCI

3,666 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], ACE [400])

No abciximab ! Abciximab

8% - p=N$S p=NS P<0.01
E 0 ) R I | OR 0.58 [0.30,1.16] OR 0.46 [0.28,0.68]
g 6% -
2 49% -
g 2% -
0%

Death Reinfarction Ul TVvVR



GP 2B/3A Inhibitors in PCI-AMI

Abciximab in Primary PCI

3,666 pts with AMI within 12° undergoing primary PTCA or

stenting randomized fo abciximab vs. placebo or control
(RAPPORT [n=483], ISAR-2 [401], ADMIRAL [300], CADILLAC [2,082], ACE [400])

No abciximab © Abciximab

= 100% - | p=0.02 p=0.03 P=NS
o OR 1.67 OR 1.49 [1.09,2.27] || OR 2.13
§ 8% 1 [1.10,2.58] [0.78,5.76]
; 6%
$  4%- 3. p=NS_
g-.. 2%% -
% 0.06%
. 0% 0.06%

Major bleed ICB Transfusion Plat <50k



Enhancing Myocardial
Recovery (agents)

Adenosine
o4 Ant AMIF<3h| ranadomized to IC 4mg AD

/S Sallne.

Enal points: No-renow, LV iunction, MACE.

Marzilli , Circulation 2000:101:2154



Enhancing Myocardial
Recovery (agents)

Adenoesine
NO-refow: 26%0 Vs 4%; pP=0.02.
Deatni 16% Vs 0% p=0. O/

mpreve LViiuncuon: 56% Vs 64Y%0;
=0.001.

Q-Wwave il: 6570 VS ©60%0; p=0.04

Marzilli , Circulation 2000:101:2154



Enhancing Myocardial
Recovery (Nicorandil)

ntravenous nicorandil nerore PCI
Nicorandil, a nyorial o an adenosine
'rrJorJoJochILe SENSItiVE K channel opener and

S/ Tollowea Up to five

(‘)

Jm tNIS @ounie-niing trial, 366! patients

S TEMI were rrlnrlomued (0) r%eJ/e a[ther 12-

mg nicoranail or placeno as a single

errrlvémouq njection Just Pefore undergoing
PCI.

tIents Wit Tirst

Circulation 2005; 12:1284-1288.



Components and composite primary
end point, nicorandil vs placebo

Variable

CVS death

Hospital
for CHF

Primary end
point

Nicorandil,
n (%)
6 (3.2)

6 (3.2)

12 (6.5)

Placebo, HR o
n (%) (95% Cl)
10 (5.5) 0.59 0.31
(0.22-1.64)
20 (10.9) 0.29 0.0072
(0.11-0.71)
30 (16.4) 0.39 0.0058

(0.20-0.76)

Circulation 2005; 12:1284-1288.



Enhancing Myocardial
Recovery (Nicorandil)

N acdition; ooJrowgadurrrl THMI=STTiow,
Was C Jowmed N 89. 7% o1 the niceranall
group vs 61.4% o1 the placeno group
(p=0.025).
AN S F~\egrrwr1r [ESeIUtion oI more than
00%0 aiterr PCl was attainead inr 79.5% o
the nicoranail’ group vs 61.2% oI the
PIACENO group (9=0:0002).

Circulation 2005; 12:1284-1288.



Enhancing Myocardial
Recovery (agents)
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Future Directions

Adluncilve pnarmacolocic acenis:

1. New: anti-thremnin.
Z.
5. Drug coated stent (neparin;, DES).

=)

Mvocardial pr aflor:

1. Fypothermmia

atlrated oxygen.




Future Directions

Adluncilve pnarmacolocic acenis:
1. New antl-inrornolr.

2. Facilitatea PCI.

2. Drug coated sient (h oarin, DE
Mvyvocardial pres

L. rlypotnerrnia




Comparison of primary and facilitated PCI for ST-

elevation AMI: quantitative review of randomised trials.

METHODS:

17 trials of patients with STEMI assigned to
facilitated (n=2237) or primary (n=2267)
PCI.

Short-term outcomes (up to 42 days) of
death, stroke, non-fatal reMl, urgent TVR,
and major bleeding.

Grade 3 flow rates for prethrombolysis and
post-TIMI were also analysed.

Lancet. 2006;367:579-88.



Comparison of primary and facilitated PCI for ST-
elevation AMI: quantitative review of randomised trials.

Results: The facilitated approach resulted in

3. Significantly more patients assigned
to the facilitated approach than those
assigned to the primary approach

died (5% vs 3%,; OR=1.4, 1.01-1.87).

.. Higher non-fatal reinfarction rates
(3% vs 2%; OR=1.71, 1.16-2.51).

. Higher urgent TVR rates
(4% vs 1%; OR= 2.39, 1.23-4.66).

Lancet. 2006;367:579-88.



Comparison of primary and facilitated PCI for ST-
elevation AMI: quantitative review of randomised trials.

Conclusion

Facilitated PCI offers no benefit over
primary PCl in STEMI treatment and
should not be used outside the

context of randomised controlled
trials.
Furthermore, facilitated interventions

with thrombolytic-based regimens
should be avoided

Lancet. 2006;367:579-88.



Transfer for PCI

' Why ?
I ls It safe?

' Which hospital ?




Transter for Primary PTCA vs On-Site Lytics
(Pooled Data from 5 Randomized Trials™)

Y M Transfer for PTCA (n=1468) Lytic (n=1443)

14 - p=<0.660
| p=0.055 f
£ 10- 89
E s 7 - p=0.049
s 6
2_ 18 = 32
0 - L] L

15

Death ReMI CVA

Death/MI/CVA



Safety of Transfer

¥ 1468 ptg mndﬂmlzed tc;- transfer faz}r PCT




Relationship between operator & hospital volume
[primary PCI] & hospital death [1995 NY database]

10.0% ~

1.9% 7

3.0% -

2.5% -

0.0%

P=0.01

MV OR = 0.43 [0.21,0.83]

7.1%

3.8%

1-10

(mean 4)

211

(mean 19)
¥ operator primary PTCAs/yr

10.0% -

1.9% -

3.0% -

2.5% -

0.0%

MV OR = 0.56 [0.29,1.1]|

P=0.12

5.8%

4.0%

1-56

(mean 24)

T

(mean 81)

# institutional primary PTCAs/yr

Vaskily amd Browen Careulation 2009 -404-24974 34 T&



Methods

. Multicenter trial in the UK involving 427 pts with
STE-AMI in whom reperfusion failed to occur
(less than 50 percent ST-segment resolution)

within 90 minutes after thrombolytic treatment.

. The patients were randomly assigned to repeated
thrombolysis (142 patients), conservative
treatment (141 patients), or rescue PCI (144
patients).

. The primary end point was a composite of death,
re-Ml, CVA, or severe CHF within six months.

Gershlick, A. H. et al. N Engl J Med 2005;353:2758-2768



Regcyge PO &4 6595
- 9525 C|, 78.7-90.5%

Conservative therapy 70, 1%
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Drays after Randomization

Ma. of Event-free Patients

:-a'l_‘r:"\-l'ilrl‘;J thrombolysis 110 10 105 1-Ck] Gy ag 95

Conservative therapy 109 10 107 a9 S8 a7 96
Rescue PCI 129 1. 124 122 120 118 117

Gershlick, A. H. et al. N Engl J Med 2005;353:2758-2768



Conclusions

1. Event-free survival after failed
thrombolytic therapy was significantly

higher with rescue PCI than with
repeated thrombolysis or conservative
treatment.

. Rescue PCI should be considered for
patients in whom reperfusion fails to
occur after thrombolytic therapy.

Gershlick, A. H. et al. N Engl J Med 2005;353:2758-2768



Multi-vessel disease AMI

I Multiple lesion angioplasty ?

' To open Non-IRA ?




Multiple Lesion Angioplasty in the Setting of

Acute MI: Stent PAMI Subanalysis
Clinical Outcomes (@ 1 Year

Revascularized Control p Value

!e-

Death 10 (9.9%) 16 (4.3%) 0.029

Reinfarction 3 (3.0%) 16 (4.3%) 0.78
|- TVR 16 (16%) 66 (18%) 0.65
Disabling stroke 1({1.0%) 2 (0.5%) 0.91
MACE 21 (27%) 88 (24%) 0.52
Any PCI 35/94 (37%) 120/352 (34%) 0.57
Any CABG 7191 (7.7%) 25/350 (7.1%) 0.86




ACC/AHA Guidelines for the Management of
Patients With Acute Myocardial Infarction




Elderly patients
SENIOR PAMI

1. In a cohort of elderly patients >70 years of age

2. All patients had AMI symptoms between 30 minutes
and 12 hours and were eligible for lytic therapy.

3. Excluded pts: SBP>180 mm Hg or DBP>100 mm Hg

4. Taking warfarin

5. The study was stopped early because of recruitment
Issues, 47 patients short of the planned enrollment of
530 patients.

Grines C. TCT 2005; October 16-21, 2005; Washington, DC.



I SENIOR PAMI: 30-da events I

End point PCI Lytic
(n=252) (n=229)

Death or disabling 11.3% 13% 057
stroke™

Death/CVA 11.6% 18%  0.05
Re-MI

Death 10% 13% 0.48
Disabling stroke 0.8% 2.2% 0.26
Reinfarction 1.6% 5.4% 0.39

Grines C. TCT 2005; October 16-21, 2005; Washington, DC.



SENIOR PAMI: 30-day events In
nts aged 70-80 years

End point PCI Lytics

Death or disabling 7.7% 12%
stroke

Death/CVA/ 17%
Re-Ml

Death 7.1% 11.3%

Grines C. TCT 2005; October 16-21, 2005; Washington, DC.



Elderly patients :SENIOR PAMI

1. In a subgroup analysis of pts stratified by age, the
SENIOR PAMI investigators did find an advantage of
primary PCI over lytic therapy.

2. Among patients 70-80 years old, there was a
nonsignificant 38%o reduction in death, a nonsignificant
36% reduction in death/cerebrovascular accident, and a
statistically significant 55% reduction in the combined
end point of death/CVA/reinfarction.

3. Among those older than 80 years, there was no
advantage of one strategy over the other.

Grines C. TCT 2005; October 16-21, 2005; Washington, DC.
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TYPHOON: Clinical and angiographic results

End point

Target vessel failure™ (%)
MACE (%)
TVR (%)

TLR

Binary restenosis (%)
Late loss (mm)

0% diameter stenosis

Spaulding C. ACC 2006 Scientific Sessions; 2006; Atlanta, GA.



End point Taxus BMS Hazard ratio (95% Cl) p

MACE 87% 12.6% 0.68(0.41-1.10) 0.12

Death/MI 4.8% 6.5% 0.74(0.38-1.45)  0.39

TLR* 6.2% 7.4% 0.68 (0.36-1.28) 0.23

Dirksen MT. ACC 2006 Scientific Sessions; 2006; Atlanta, GA.



Classification of
I lla lib 1 Recommendations

X * Intervention is useful and effective

* Weight of evidence/opinion is in
favor of usefulness/efficacy

X

* Usefulness/efficacy is less well
established by evidence/opinion

x ° Intervention is not useful/effective
and may be harmful

) @ — A | Effect consistent among multiple (3—5) population risk strata
Level of | B |Limited (2—3) population risk strata evaluated
Evidence | @€ | very limited (1-2) population risk strata evaluated




Primary PCI

Class | - - -
« STEMI (including posterior Ml or

A presumably new LBEBB) within 12 hours of
symptom onset

* Door to balloon <90 minutes
» Skilled operator (>75 PCIs per year)

» Skilled team (>200 PCIs and =36 primary
PClIs per year)

* Surgical facilities available




Primary PCI: specific consideration

Class |
B * Door to balloon goal <90°
B = If presentation <3 hours, and
= (Door to Balloon) — (Door to Needle) <1 hour =
Primary PCIl generally preferred
= (Door to Balloon) — (Door to Needle) >1 hour =
Thrombolysis generally preferred
B * If presentation >3 hours, then primary PCIl is
generally preferred
A * Primary PCI is preferred for cardiogenic shock
B (lA) and severe CHF and/or Killip class lll {IB)




Primary PCI: specific consideration
Class lla ) :

= Patients 275 years old who develop

E’ cardiogenic shock within 36 hours of Mi
onset who can be revascularized within 18

hours of shock
« Symptom onset 12-24 hours with:

« Severe CHF and/or Killip class lll, or

* Hemodynamic or electrical instability, or

* Persistent ischemia




FRALE T R Y

Primary PCI: specific consideration
Class lIb

* The benefit of primary PCI for STEMI
pts eligible for fibrinolysis is not well
established when performed by an
operator who performs <75 PCI

procedures per year




Primary PCI: specific consideration
Class lli

* PCI should not be performed in a non infarct
C artery at the time of primary PCI in patients
without hemodynamic compromise

* Primary PCI should not be performed in
asymptomatic patients >12 hours after onset
of STEMI if they are hemodynamically and
electrically stable




FRAE T R Y

Primary PCI without on site surgery
Class

b E * May be considered in STEMI by skilled
physicians (=735 PCllyr) and team (>36 pPCl/yr)
as long as door to balloon is <90’ and:

= There exists a proven plan for rapid transport with

appropriate hemodynamic support capability to a
cardiac surgery OR in a nearby hospital

Il €| |- Otherwise




ERRE T R Y

Choice of reperfusion therapy depends on:

Time from onset of symptoms
= Lytic therapy within 2° can abort Ml

= Reperfusion rates after lytics are time dependent; much less
so with primary PCI

Risk of STEMI (mortality)
= The higher the risk, the more PCIl is favored

Risk of bleeding
= The higher the risk, the more PCl is favored

Time required for transport to a skilled PCI lab



Thrombolytic therapy Is generally favored:

- Early presentation

= <3° from sx onset to ER, plus delay to invasive strategy
* Invasive strategy is not an option

= Cath lab unavailable

= Vascular access difficult

= Skilled PCI lab unavailable
= Operator =73 PCls per yr; team >36 primary PCls per yr

* Delay to invasive strategy
= Prolonged transport

= (Door to Balloon) — (Door to Needle) >1 hour
= Door to Balloon >90 minutes



Primary PCI is generally favored:
Skilled PCI lab is available with surgical back-up

= (Door to Balloon) — (Door to Needle) <1 hour

= Door to Balloon <90 minutes

High risk STEMI

= Cardiogenic shock or Killip class lil

Contraindications to fibrinolysis, including
increased risk of bleeding and ICH

Late presentation (symptom onset to ER >3°)
Diagnosis of STEMI is in doubt



ACC/AHA Guidelines for the Management of
Patients With Acute Myocardial Infarction

performance criteria must ne mandated for primary.
Irur/ programs so that suc  in revascularization
[formance by low-volume opel nters do not

BFIHOOFJ dilatien within 90 £30 minutes of admission and
diagnoesis off AMI.

A documen £e d clinicall success rat I 2-3 fllow: a
In >90% of pts verrJour mergency. C 5, o'm or d
A :

Emergency C [naergol
proceaure.

4- Actual perfiormance of an JJOOIrlJ/ N anigh p
patien: 'S (65%) brougnt te the lanoratory.

- Viortality rate<10% .

Otherwise, the focus of treatment should be the early
use of thrombolytic therapy




If presentation is < 3hours
and there Is no delay to

an invasive strategy,
there is no preference for
either strategy
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